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y pathogenic microorganisms atfect a large number of patients every year. Common
infections include those of the eye, ear, and respiratory system. An experienced medical
practitioner often can determine the etiology of an infection and, therefore, prescribe an
effective treatment. However, infections are often caused by mixed types of
microorganisms that may not be immediately obvious on presentation. Consequently, an
initial treatment regimen may not be immediately effective and must be replaced with
another. In cases where the patients are especially vulnerable, such as those with a

compromised immune system, a delayed onset of a beneficial effect of the treatment may

lead to increased risk of more serious complications.

Otitis media, an infection of the middle ear, is a major worldwide infection in
children. By the age of 2 years, seventy percent of children have experienced at least one
episode of acute otitis media (“AOM™). T. Heikkinen et al., Clin. Microbiol. Rev.; Vol.
16, No. 2,230 (2003). Otitis media can also occur in adults. AOM is generally
considered a bacterial infection that is treated with antibiotics. The three most common
bacteria isolated from the middle ear fluid (“MEF”) are Streptococcus preumoniae,
Haemophilus influenzae, and Mora)éella catarrhalis. See; e.g., J.T. Kirchener, American
Family Physician, April 15, 1999. In cases of otitis externa, the most common bacteria
are Pseudomonas aeruginosa and Staphylococcus aureus. Fungi have also been found to

a lesser extent in cases of otic infections.
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have been used for the foregoing conditions. However, quinolones typically have low
solubility, and thus, extra measures have been used to increase their availability at the

target sites.

An additional challenge in the treatment of infections is the emergence of
bacterial resistance to antibiotics. Such resistance may be attributed to prior widespread,
and largely effective, therapeutic and prophylactic use of antibiotics, which,
unfortunately, over time has also selected for resistant strains of various bacterial
pathogens. Of particular concern to the public health have been the emergence and
proliferation of bacterial strains that are resistant to multiple antibiotics in the current
arsenal of antimicrobial agents. Therefore, a condition may not respond to an initially
prescribed therapy, and, in such a case, another medicament must be given, resulting in

delayed control of the pathogen.

Therefore, there is a continued need to develop improved pharmaceutical
compositions for combating infections. It is also very desirable to provide
pharmaceutical compositions that can overcome at least some of the shortcomings of

prior-art antimicrobial agents.
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In a further aspect, such quinolone comprises at least one member of a

family of fluoroquinolones that have Formula I or salts thereof,
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wherein R' is selected from the group consisting of hydrogen, unsubstituted lower alkyl
groups, substituted lower alkyl groups, cycloalkyl groups, unsubstituted Cs-Ca4 aryl
groups, substituted Cs-Cy4 aryl groups, unsubstituted Cs-Cy4 heteroaryl groups,
substituted Cs-C»4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
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fluoroquinolones having Formula II or salts thereof,
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wherein R', R, X, Y, and Z have the meanings as disclosed above; and wherein the
composition is capable of inhibiting a growth or survival of mixed types of

microorganisms causing an infection.

In still another aspect, the present invention provides a method for treating or
controlling an infection of an eye, an ear, a portion of a respiratory system, or a

combination thereof. The method comprises administering a composition comprising a
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DETAILED DESCRIPTION

As used herein, the term “control” includes alleviation, reduction,

amelioration, and prevention.

As used herein, the term “lower alkyl” or “lower alkyl group” means a C;-
Cis linear- or branched-chain saturated aliphatic hydrocarbon monovalent group, which
may be unsubstituted or substituted. The group may be partially or completely
substituted with halogen atoms (F, C, Br, or I). Non-limiting examples of lower alkyl
groups include methyl, ethyl, n-propyl, 1-methylethyl (or isopropyl), n-butyl, n-pentyl,
1,1-dimethylethyl (or t-butyl), and the like. It may be abbreviated as “Alk”.

As used herein, the term “lower alkoxy” or “lower alkoxy group” means a
C;-C;s linear- or branched-chain saturated aliphatic alkoxy monovalent group, which
may be unsubstituted or substituted. The group may be partially or completely

substituted with halogen atoms (F, Cl, Br, or I). Non-limiting examples of lower alkoxy
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results in a stable structure. Exemplary cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,
norbornyl, adamantyl, tetrahydronaphthyl (tetralin), 1-decalinyl, bicyclo[2.2.2]octanyl,

1-methylcyclopropyl, 2-methylcyclopentyl, 2-methylcyclooctyl, and the like.

As used herein, the term "aryl" or "aryl group" means an aromatic
carbocyclic monovalent or divalent radical. In some embodiments, the aryl group has a
number of carbon atoms from 5 to 24 and has a single ring (e.g., pheny! or phenylene),
multiple condensed rings (e.g., naphthyl or anthranyl), or multiple bridged rings (e.g.,
biphenyl). Unless otherwise specified, the aryl ring may be attached at any suitable
carbon atom which results in a stable structure and, if substituted, may be substituted at
any suitable carbon atom which results in a stable structure. Non-limiting examples of
aryl groups include phenyl, naphthyl, anthryl, phenanthryl, indanyl, indenyl, biphenyl,
and the like. It may be abbreviated as "Ar".

The term "heteroaryl" or "heteroaryl group" means a stable aromatic
monocyclic or polycyclic monovalent or divalent radical, which may comprise one or
more fused or bridged ring(s). In some embodiments, the heteroaryl group has 5-24
members, preferably a 5- to 7-membered monocyclic or 7- to 10-membered bicyclic
radical. The heteroaryl group can have from one to four heteroatoms in the ring(s)
independently selected from nitrogen, oxygen, and sulfur, wherein any sulfur
heteroatoms may optionally be oxidized and any nitrogen heteroatom may optionally be

oxidized or be quaternized. Unless otherwise specified, the heteroaryl ring may be
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In general, the present invention provides a pharmaceutical composition and

a method for treating or controlling an infection.

In one aspect, the present invention provides pharmaceutical compositions

s

and methods using such compositions for the treatment or control of infections of an eye

an ear, a portion of a respiratory system, or a combination thereof.

In another aspect, a pharmaceutical composition comprises a high

concentration of a quinolone soluble in a pharmaceutically acceptable vehicle.
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wherein R' is selected from the group consisting of hydrogen, unsubstituted lower alkyl
groups, substituted lower alkyl groups, cycloalkyl groups, unsubstituted Cs-Caq aryl
groups, substituted Cs-Cy4 aryl groups, unsubstituted Cs-Cys heteroaryl groups,
substituted Cs-C,4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
R? is selected from the group consisting of hydrogen, unsubstituted amino group, and
amino groups substituted with one or two lower alkyl groups; R? is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl
groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy
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chromanyl az%gh_r’()s'?rl:a\ny f’zdoalg%(%gﬁ%}e}ziiﬂr?y tl,ﬂe 5rlﬁ’|Y’ R EPISKype of otitis,

CRUMFHis oRpaP e yinaib,, orordhrayapiyisirepplrittinds, lanpplgotracheitis, bronchitis,

BrTeTol"Y: [ ' 0] ui nol.inyl, .. _

{ ZORHE gl RHAESS SRS Wi b pivetenuiosis,

endophthalmitis, preseptal and orbital cellulites, dacryocystitis, and combinations

thereof.

In one aspect, R' is selected from the group consisting of hydrogen, C;-Cs
(or alternatively, C;-C;) substituted and unsubstituted alkyl groups, C3-Cy (or
alternatively, C3-Cs) cycloalkyl groups, Cs-C)4 (or alternatively, C¢-C 4, or C5-C g, or Cs-
Cho) substituted and unsubstituted aryl groups, Cs-C 4 (or alternatively, C4-C14, or Cs-Cjo,
or Cs-Cio) substituted and unsubstituted heteroaryl groups, and groups that can be
hydrolyzed in living bodies. In one embodiment, R' is selected from the group

consisting of C;-Cs (or alternatively, C;-C;) substituted and unsubstituted alkyl groups.

In another aspect, R is selected from the group consisting of unsubstituted
amino group and amino groups substituted with one or two C;-Cs (or alternatively, C,-
C3) alkyl groups.

In still another aspect, R is selected from the group consisting of hydrogen

3

C1-Cs (or alternatively, C-C;) substituted and unsubstituted alkyl groups, C3-Cj (or



pht hal azi nyl , azapht hal azi nyl, qui nazolinyl,

azaqui nazol i nyl, qui noxal i nyl, azaqui noxal i nyl,
woapboipgei di nyl , di hydronapht hyri di nyl, PCT/US2008/075754

t etrahydronapht hyri di nyl, pteridinyl, carbazolyl,

acridi nyl, phenazinyl, phenothiazinyl, and

phenoxazi nyl, and the like. In general, the present

i nvention provides a pharmaceutical conposition and a

met hod for treating or controlling an infection. In

ortEeagEbt CiChkcyploakrhgrounssvent' (onalresivelgsCi-Cs) substituted and

conmposi tions for thé treatnent or €oftr 0
i ﬁﬁ@@ﬁt@r@d Gflsuéﬁlt@ty@?r}’hgroa&r CS'@MF(OIT dliematim‘ly,£6-C14, or C5-C]o, or

r i . i nation thereof. | :
oty B SR B b ot (st Co
a Chi, ghCeOncariisGib) sobstidtedarguinndisined aallayl godps. B one

p thcal ept.abl e vehi.cl e. | still another
RERLIRAEH, | R sk B RRR I e Sgtng al € Rufonalsuiioeiog -Co
peyaetkyl byoupei ght (or, alternatively, greater than

about 0.1, or 1 percent by weight) of the total
conposition. In still another aspect, said

concent r dniveiranpthei aspecheX isaelgeed framtiehooip AnSHREITCRM, and

B ot 68 RERERTE Y AEaer e Rhoai Bt el Gt of

the total composition. In yet another aspect, the

phar maceyh h G@ther AFRASY §d O, £ rﬂjcroinﬁ)?ﬁesac@o AJHG L atoms.

sol uti on.

In still another aspect, Y is NH, Z is O, and X is Cl.

Some non-limiting members of the family of compounds having Formula I
are shown in Table 1. Other compounds of the family not listed in Table 1 are also

suitable in selected situations.

Table 1

Some Selected Fluoroquinolones

Compound R R? R} X Y z
1 H H CH; Cl CH, 2H
2 H NH; CH; Cl CH, 2H
3 H NH, cyclopropyl Cl CH, 2H
4 H NH(CHj;) cyclopropyl Cl CH, 2H
5 H N(CH3;), cyclopropyl Cl1 CH, 2H
6 CH; NH; cyclopropyl Cl CH, 2H
7 CyHs NH; cyclopropyl Ci CH; 2H

10



In yet anot her aspect, the pharmaceutical conposition
is effective against at | east a bacteriumthat is
wo2epeIaEm to at |least a prior-art antibacteriBCT/HSRINR/075754
In a further aspect, such quinol one conprises at |east
one nmenber of a fam |y of fluoroquinolones that have
Formula | or salts thereof, wherein Ris selected from
the group consisting of hydrogen, unsubstituted | ower
gl kyl groups, substituted | ower alkyl groups,

gycl oal kyl} greups, unsubpstit y@g)pg,%ylcz apyl |gr Qyps, 2 H
gubstitutegd C5-C24 aryl group unsubistitutgd C5- 024

Re

heterg@arylj greups, sulgiitut er dar
groups, arjd groups that ‘can b‘% ﬁgﬁ’&%ﬁyz:ﬁd i1 I?eﬂvhlI ng 2H

odi gg; RA 1 sysel ect fromijthe group consi gtimng. of
%ydrggen unstibst | t I\fig(gzﬁ% Cyﬁllgg{f?ﬁ,% and-'ani nocghouFS 2H

substitutgd W th ?\%ﬁ Sgo Fower—at kyt—groups:—R3—irs
el edted fr ontlt he| gr8lip2idngiweiopgPYt|” hyldr ogen CH: 2H
msubstitygted Hower—atkyl—groups,—sulstitutedlower

al kyll2gr oyps, Heyc| oal Rk gr dupyslorentd ubstGlt utf ed Fawern 2 H

Loy _ar drinc oy St:tuted !ompr alkryygrnupq’

MKOXyYy—ygrgoupos,—ot

insubstit dt eddCs-C24 WHyl grieygdspropubst idtut ed CsLC24 O

s, _unsupstituted - C24 hetler oaryll _groups,

‘subsuiltut d G§-C24 heNganrylcyggﬁg@g, unsubst i gyt ed 0
C5- C24 aryl oxy grjoups, substituted Cb-C24 aryl oxy

, titlut -C24 I
Or oups, U subg | tjut ednfh Cyaz);}ﬁg@g[y By Jroaﬁs o

substi t ut ¢d -C24 heteroaryl Ips, ang groaps
[ hat ;gan be rp{dr al yz in Tl i €S; ected
from the §roup conS| s% fig of CWE&&%"@’E at gIITE ?(‘H?é Hs)| O
sel ei:,} ed jrom,the ?ﬁ%ﬂc 5 su ngof—CH2,—B—S5,—5
SC2, ‘and NRATTher ei SYIQEORYY | fr 6 t he gHoup] O
onststing—of—hydt ﬁf" uuaubmi tut-egd—-oweral-kyl
group’s, slbsthlt utledNHgwWHy) | cyclopropyl | Cl CH, o)
19 CH; N(CHz3), cyclopropyl Cl CH; 0]
20 CH; NH(C;Hs) | cyclopropyl Ci CH, 0]
21 CH; NH(C3H7;) | cyclopropyl Cl CH; 0]
22 CH; N(CH;)(C;Hs) | cyclopropyl Cl CH; @)
23 H NH, cyclopropyl Cl NH o
24 CH; NH(CHj3) cyclopropyl Cl NH 0]
25 H 2H cyclopropyl Cl NH 0]

In one embodiment, the fluoroquinolone carboxylic acid included in a

composition of the present invention has Formula I1I.

11



al kyl groups, and cycl oal kyl groups; and Z is sel ected

fromthe group consisting of oxygen and two hydrogen
W@roa®423ehd wherein the compositions are capabP@I/u$2008/075754

inhibiting a growth or survival of m xed types of

m croorgani sms causing said infections. In another

aspect, said infection is caused by m xed types of

bacteria. In one aspect, said infection is sel ected

fromthe group consisting of otitis, sinusitis,

nasophrayngitis, orophrayngiji 2D iti
bronch|t|.

| aryngotracheitis;
pneunoni a, keratiti GHbIepharltls

hor deol um phl yct enu phthalnttls presept a
and orbital [ acryogystitis, and )

conbi nation gof . onay"aspect, Rl is selected
fromthe group cohsistiing of| hydrogen, Cl1-C5 (or
alternatively, Cr-C) Substjxuted and unsubstituted

al kyl groups, -C10 (or al natively, C3-C5)

cycl oal kyl grou C5-Cl14 (or alternatively, C-CH, or
C5-C10 , or C - 0) substituted and unsubstituted

aryl groups, C5-C 14 (or alternatively, - ,

C5-C10 , @ G t n

heteroar;?aaggﬁbs ?ﬁﬁggnggé gﬁﬁ %caﬁu(“yh§ %FV?@ﬁima
i pOTNpOgition obthdipessent inventive tesBodiubeit, V, RVLs sel ect ed
fromthe group consisting of Cl1-C5 (or alternatively,

g -C 3) substituted and unsubstituted al kyl groups. In
anot her aspect, Ris seIe&'ed forom t he group

consi sting of u etk anino group and am no
groups substituted one gr tWwW8 C1-C5 (or

(V)

12



C3) al kyl groups. In still another aspect, R3 is
sel ected fromthe group consisting of hydrogen, Cl-C5

W@ 009/08238F nati vely, G -C 3) substituted and  PCT/US2008/075754
unsubstituted al kyl groups, C3-Cl0 (oralternatively,
C3-C5) cycloallcyl groups, C1-C5 (or alternatively,
Cl-C3) substituted and unsubstituted al koxy groups,
C5-Q4 (or alternatively, Ce-GC , or C5-Cl10, or C-C
I 0) substituted and unsubstituted aryl groups, C5-Cl4
(or alternatively, Ce-Cu, orC5-Cr0 , or C -G o)

gr oaryl groups, and

) C5-C10, or C

ut ed aryl oxy groups. In

C5-C 14 (or alterna
-Ci0) substituted an
one enbodi nent RS P fromthe group

conS|st|ng rfnatively, C3-C5) M

cycloalkyIH roups ther aspect, Xis
selected fromth grouﬁ'con sting of d, F, and Br.
ment ,

In one enbo Xis d. anot her enbodinent, X
is F. In a further aspect, Y is CH and Z conprises
two hydrogen atons. In still another aspect, Y is NH

Zis O and Xis d. Sone non- Iiniting menbers of the

fam ly of '
Tabl eyl I&%ﬁﬂ?ﬂ%ﬂ%ﬁb&@%ﬁ! éléhe%::‘]lg}éflumo one %agfsoxiy{n?Céglnchded na

Tﬁ@mﬁmﬁwapémamgsmsuntmhmdmsﬁmse%ﬁ@ﬂedV@Mtuatlons
Tabl e 1 Sone Sel ected Fl uoroqui nol onesln one

enbodi nent, the quorqu|noIone carboxylic acid
included in a

(Vi)

(Vi)

In still another aspect, a composition of the present invention comprises an

enantiomer of one of the compounds having Formula I, II, or III.

In still another aspect, a composition of the present invention comprises a

mixture of enantiomers of one of the compounds having Formula I, 11, or III.

13



conposi tion of the present invention has Fornul a
I11.1n another enbodi nent, the fluoroquinol one

weabosxphi ¢ acid included in a conposition of REEUS2008/075754
present invention has Formula IV, V, or VI.In still
ot her enbodi nents, the fluoroquinol one carboxylic acid
included in a conposition of the present invention has
Formula VII or VIII. In still another aspect, a
conposition of the present invention conprises an
enant|one?nBﬁa@ﬁ@”@ﬂxﬁhéC@bﬂﬁ@@n@ﬁmhavﬁﬂgnﬁemumumsthlnﬂm
| lrangrfrdnd dbout 158 ddohit Saf]g)trha%mgﬁ tfr.’o;(ntaab%utrg)? B4 Eom about 4

t he pr esent invention c npri ses
er@ft rdiear aboyt 4 nedS)odr ftdmealmohiiblmddoltai(ng alle‘mamblg from about

Il I ther aspect, a conposition of the
p#ggg%#hﬁkétﬂ}¥%gt Q812F Hin the range from about 3.5

to about 5.5 (or, alternatlvely, from about 3.5 to 5

or from aRoifurtfert a@pe@t aQSmBJsQ by re%ertt?nv%ﬁ ()n fulgt 0 pnses
8 g

about 10.5 to about tern Ive
167 sdQIBO%hantwfepqub@wnmhammseiez)ed filom &e gmnp hﬁfs1st1ng of an
a§ﬁ’tﬁﬁ€t€nﬁ BOTRAR} thhPhe Q{Blngﬁﬁesmaflﬁg?Emllurl]a\r/?eelgflt ag/'ﬂ

rises an additional anti-in
gggﬂé @peutifingairgent agpatirabapest st armprcmfﬁzloalrhgenthand
apt i gent other than the qui nol ones having
Fg(?&r?ﬁ?%kﬁ“h%%”? L1, IV, V, V[, VI, and VIII; an
antifungal agent; an antiviral agent an antlprotozoal

agent; angd .£QaRRI 831, %de&ilhnga? Qlﬁtlbaét&% Egéntg ?ﬁﬁ-]neratﬁ%qtée guinolones

t he addltlonal ant | bact er agent
ot ving owaslap b1, &, o VMl 81, land Vm corhprised Afiothéy qitholond. |

and VTl conprises another quinolone. In still anot her
aspect, %ald anot her quinolone is selected fromthe
gr oup n still another aspect, said another quinolone is selected from the group

consisting of cinoxacin, ciprofloxacin, clinafloxacin, difloxacin, enoxacin, fleroxacin,
gatifloxacin, grepafloxacin, levofloxacin, lomefloxacin, miloxacin, moxifloxacin,
nadifloxacin, norfloxacin, ofloxacin, pazufloxacin, pefloxacin, sitafloxacin, sparfloxacin,

temafloxacin, tosufloxacin, trovafloxacin, mixtures thereof, and combinations thereof.

In yet another aspect, said another quinolone has a MICoq value for a Gram-
negative bacterium that is lower than that of the fluoroquinolone having Formula I, II,
I, IV, V, VI, VII, or VIII for the same bacterium, said fluoroquinolone being included
in the composition. MICy is the minimum concentration of the active compound

required to inhibit ninety percent of the growth of a specified pathogen, in pg/ml.

Non-limiting examples of antibacterial agents other than the quinolones
having antibacterial agent other than the quinolones having Formulae I, I1, I1I, IV, V, VI,
VI, and VIII include biologically-derived antibacterial agents such as aminoglycosides
(e.g., amikacin, apramycin, arbekacin, bambermycins, butirosin, dibekacin,
dihydrostreptomycin, fortimicin(s), gentamicin, isepamicin, kanamycin, micronomicin,
neomycin, neomycin undecylenate, netilmicin, paromomycin, ribostamycin, sisomicin,

spectinomycin, streptomycin, tobramycin, trospectomycin), amphenicols (e.g.,
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consi sting of cinoxacin, ciprofloxacin, clinafloxacin,
di fl oxacin, enoxacin, fleroxacin, gatifloxacin,

wQ e@paiddoxaci n, | evofl oxacin, |onefloxacin, mPOKHESINE/075754
noxi f| oxaci n, nadi fl oxaci n, norfl oxacin, ofl oxacin,
pazufl oxaci n, pefloxacin, sitafloxacin, sparfloxacin,
temaf | oxaci n, tosufloxacin, trovafloxacin, mxtures
t hereof, and conbi nations thereof. In yet another
aspect, said another quinolone has a M C90 value for a
Geawalraicely éhlbraemémlmh flonéznicpls thiapypbenitdlpandahatinefe. 4. héfamide,
fvlf”?ﬁ%‘? A P o "t BT, biggms g corbiephéms (e,

f leresagepid. mb@neenhﬁe(mgg biapereud édipement, h&rmﬁ@ﬁ)spahipmm)

tratio he .active
comekfbrhOfe I QD CRARE Ry 2 seh i sitenee
gpcﬁzdhnocfefcapgpen‘((ﬁ(ﬂe@fq}ﬂtrh O&j&lﬁxr detfdienNtefepNAB -defefintdt,NY
eXARLES fn%‘Qlt:deb&o r.i al enﬁis ther thap the
qui nol 6nes having an Z"E}Sc‘ie i %%B‘?WZOB‘F [f&foramiien cqfpfaxime,
quéfngdnp e zépami, o I@'})Eﬁzﬁulcaﬁnrhmldel cefpitolme, E¥pod¥ximél proéil,
anqﬁ\éml] n}g:al ude g)l ogi %fa %éved anti bacteri al
age P&l SEpradbe.sefsodiy & ceftegam, cglisaplee poftibuten,
apfaroximd) ,ceiﬁﬁdi@i@@émnoxmbﬁﬁi&xﬁmn&ph&@ﬁﬂé 3, cephalexin,
dib drostregtonycm fortimcin(s),

g%‘?ﬁ’gglﬂg%?lﬂ CCP a R%ﬂ?&ﬁgﬁ@?lﬁﬂothmcqeeh@wwqdlum
n@@lﬁéﬁin@,, pl%ﬁﬂ@kﬁi)rbeidﬁﬂx%‘éﬁls?@ 8l Sotblptalbd8 Gdfdetazole, csaﬁnmox
nycl n, bOSta cln, SIsomcln, SpeCtI nOny In

s‘f“if‘étﬁ‘?%r‘r'f@ixﬁm) tnE%'P%"r?Fé‘PSr{e &4 peSEpRARL GATIONYM, mpheannl; ol's
(&kaBephedb, dRpHoR M, ﬁl@kalac‘?czml)oﬁéﬁmnﬁy 0%9 ! a};ndfulog{llflf r%l}n?lglobllhn

t hi anphenl col ), ansamycins
r iy iy npxigiliin, Fmplaﬂéhﬁpmﬂmr iispemlihnnamddmllnacatbmﬂm

gl%cgnplci@llﬁggéﬁ?BQxﬁ&ﬁmgceacgi bexﬁf @&%‘il%esfohmmc %artr QIE%HTWB

, enem Im enern, pani
canndacﬂhn clometocillin, cloxacillin, cyclacﬂhn d1c10xacﬂhn epicillin, fenbenicillin,

floxacillin, hetacillin, lenampicillin, metampicillin, methicillin sodium, mezlocillin,
nafcillin sodium, oxacillin, penamecillin, penethamate hydriodide, penicillin G
benethamine, penicillin G benzathine, penicillin G benzhydrylamine, penicillin G
calcium, penicillin G hydrabamine, penicillin G potassium, penicillin G procaine,
penicillin N, penicillin O, penicillin V, penicillin V benzathine, penicillin V
hydrabamine, penimepicycline, phenethicillin potassium, piperacillin, pivampicillin,
propicillin, quinacillin, sulbenicillin, sultamicillin, talampicillin, temocillin, ticarcillin),
ritipenem, lincosamides (e.g., clindamycin, lincomycin), macrolides (e.g., azithromyecin,
carbomycin, clarithromycin, dirithromycin, erythromycin, erythromycin acistrate,
erythromycin estolate, erythromycin glucoheptonate, erythromycin lactobionate,
erythromycin propionate, erythromycin stearate, josamycin, leucomycins, midecamycins,
miokamycin, oleandomycin, primycin, rokitamycin, rosaramicin, roxithromycin,
spiramycin, troleandomycin), polypeptides (e.g., amphomycin, bacitracin, capreomycin,
colistin, enduracidin, enviomycin, fusafungine, gramicidin s, gramicidin(s), mikamycin,
polymyxin, pristinamycin, ristocetin, teicoplanin, thiostrepton, tuberactinomycin,

tyrocidine, tyrothricin, vancomycin, viomycin, virginiamycin, zinc bacitracin),
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cephal osporins (e.g., cefaclor, cefadroxil,

cef amandol e, cefatrizine, cefazedone, cefazolin,
weefeapsoe pivoxil, cefclidin, cefdinir, cefdiRCrEs008/075754

cefepime, cefetanet, cefixine, cefinenoxine,

cef odi zi me, cefonicid, cefoperazone, ceforanide,

cef ot axi me, cefotiam cefozopran, cefpim zole,

cef piram de, cefpironme, cefpodoxinme proxetil,

cef prozil, cefroxadi ne, cefsul odin, cefta2|d|ne

CéF‘T"éV‘élﬁes et apaFlane, @éﬂiﬁqhbwém CbefotYCime(,lchm;eclocychne

Cefok{dyaxan guan%gfé”ng Xlklfégwaﬁ me %ﬁ rl]%gyfetha? ﬁxémocychne

sodi um cephal exi n,
C é’éﬁ@ﬁ@fé’ﬁbﬁl% pem]@gpmﬂlm, mmac;ycbeep mmtrmcynlme,ckanuybhne tetracycline),

PHB?e%Q%u o&ﬁ Al@tp) . cephanycins (e.g.,
ce

buperazo , I netazol e, cefininox, cefotetan,
cefoxitin), nnnobactans (e.g., aztreonam carunbnam

ti genonanon SxAGRRREMBles b s‘}[ﬁ]ét?cf antlﬁ%%n ggéﬁeﬁts riclude

penicillins (e.g., andino n p|vo
ﬁt?%}lmnyrwﬂmeérfag@ Protingpprignp tetrokdririnn triraethapeing) hitrbfurans (e g,

a?ﬁrﬁ‘@ﬁi’ohé 'fﬁazo@%h%ldri’dle anugae ¢ Z furatef n{kl‘lrfol%mg orafumﬁmol

benzyl pen|C|I i nic acl penri ¢
c aferazie) mfuﬁtom@hlllltwﬂlatamtohn)mulmﬂcﬂﬂehmnhﬂogm(e 2., cmoxacm

eLERTELL) Oy ISR EBAS
netepaisixa¢in,| lﬁwﬂom;:lnh |1deﬂ|o:xn:n$ @t lowain, gifi?{:lf?ﬁbélh gﬂra]gltﬂﬁ)éar?g% o
gy et G MR R A R e pemidi
bm@tmmm aqid mosokddin, mufﬁxbﬁmzsba&ﬂbﬁ/dcﬁiﬂeﬂféﬂofh%ﬁi ﬁ)‘sﬁltlldxgcxg':‘
C|Il n G hydr m ne, penici
po‘%vé‘g%i@ﬁ%ﬂo Lglé nami f ferg- écﬁy rﬁghoxggyﬁa@pqe, |bie1ﬁzy}qulfam1de
chlﬂ]cer:mideﬁ B, BlorpafteeT] ditHlor¥minR 8N hTfokhBuINsREBHELIFNS.
gqlr}éo%ylsul%amlamlde mafenide, 4'-(methylsulfamoyl)sulfanilanilide, noprylsulfamide,
phthalylsulfacetamide, phthalylsulfathiazole, salazosulfadimidine, succinylsulfathiazole,
sulfabenzamide, sulfacetamide, sulfachlorpyridazine, sulfachrysoidine, sulfacytine,
sulfadiazine, sulfadicramide, sulfadimethoxine, sulfadoxine, sulfaethidole,
sulfaguanidine, sulfaguanol, sulfalene, sulfaloxic acid, sulfamerazine, sulfameter,
sulfamethazine, sulfamethizole, sulfamethomidine, sulfamethoxazole,
sulfamethoxypyridazine, sulfametrole, sulfamidochrysoidine, sulfamoxole,
sulfanilamide, 4-sulfanilamidosalicylic acid, n4-su]fanilylsulfanilamide, sulfanilylurea,
N-sulfanilyl-3,4-xylamide, sulfanitran, sulfaperine, sulfaphenazole, sulfaproxyline,
sulfapyrazine, sulfapyridine, sulfasomizole, sulfasymazine, sulfathiazole, sulfathiourea,
sulfatolamide, sulfisomidine, sulfisoxazole) sulfones (e.g., acedapsone, acediasulfone,
acetosulfone sodium, dapsone, diathymosulfone, glucosulfone sodium, solasulfone,
succisulfone, sulfanilic acid, p-sulfanilylbenzylamine, sulfoxone sodium, thiazolsulfone),
clofoctol, hexedine, methenamine, methenamine anhydromethylene citrate, methenamine
hippurate, methenamine mandelate, methenamine sulfosalicylate, nitroxoline,
taurolidine, and xibomol. In one embodiment, a compostion of the present invention
comprises an anti-infective agent selected from the group consisting of cinoxacin,

ciprofloxacin, clinafloxacin, difloxacin, enoxacin, fleroxacin, flumequine, gatifloxacin,

16



hydr abam ne, peni nmepicycline, phenethicillin

potassium piperacillin, pivanpicillin, propicillin,
waeionaeashd in, sul benicillin, sultamicillin,  PCT/US2008/075754

talanpicillin, tenocillin, ticarcillin), ritipenem

| i ncosam des (e.g., clindamycin, |incomycin),

macrol i des (e.g., azithronycin, carbonycin,
clarithromycin, dirithromycin, erythronycin,

erythromycin acistrate, erythronycin estol ate,

ergrRFowg o }?V@ﬁl%e@hépmeﬂmqaem Iarlq)tahmomynﬂnxacm nadifloxacin,

I t h L onat e

o D 0 R b e B i
mag]@ammlﬁlc aglkielzgmj(@wymuﬂQxapml, mﬁcﬂd}tacm akihifauxycih Nosufloxacin, and
rQSasl &hn, roxithronycin, spiranmycin, _

t rol eandonyci n), pol ypeptides (e.g., amphonycin,
bacitraci n, capreonycin, colistin, enduraC|d|n

envi onyci Qep- flhﬁ%ﬁfgléﬂﬁhﬂgs ofFhAtF L n'& ineludd! ?gfndnba(vic’rzﬂ

m kamyci n, polynyxin, pristmanycrn, ristoce

t @]eé‘@fk?%{ﬁlqipfo‘ﬂh P@@tqvgpm@nyclqvmbgmmlmo Ilacyelovir, famciclovir,

t |

e Sl Ihbh b AR P B ST ol s
apiabipesida eytosing mhlmsmcgmnpmn@sescPWw@ Inteﬂ&mn (Pegasys™), anti

ldgwgl'oq &l (le Qelb}élﬁlg)é' 2 ﬁlivyream]?rﬁga%g%m gJ,SlOIJﬁ IWBBWf’inH%l,eOUdC
oRY &Trlabpm}rs fveg., /pémmmmy@ |aba’bayir)phc|ﬁﬁm§é¢dohH@HIV RT inhibitors

SIS B S

exanples of synthetlc anti bacterial agents include
2, 4- di ang ponyk:imi.gi :
tetroxo ﬁdr?rl]%%ﬁ?l?]%t Eer%iog'?mg)ﬁi t fr?%g ?ﬁvg:ggm @‘%ﬁl agents include
fmﬂlﬁnt:sa&@n emphefrado BL camichling demiestatin, lfﬂ]ipad ?n@;cmomln

el ni fyr.pirino ni f ur prazi ne,
nlaf ur hoaanCM #JCE som %iﬁ’tné?pﬁfqna&ﬂaﬁﬂyﬁ%gys% , BETAPDls

(p@_rigxycmﬁuammalm gmseofulvm, oligomycins, neomycin undecylenate, pyrrolnitrin,

b

siccanin, tubercidin, and viridin.

Non-limiting examples of synthetic antifungal agents include allylamines
(e.g., butenafine, naftifine, terbinafine), imidazoles (e. g., bifonazole, butoconazole,
chlordantoin, chlormidazole, cloconazole, clotrimazole, econazole, enilconazole,
fenticonazole, flutrimazole, isoconazole, ketoconazole, lanoconazole, miconazole,
omoconazole, oxiconazole nitrate, sertaconazole, sulconazole, tioconazole),
thiocarbamates (e.g., tolciclate, tolindate, tolnaftate), triazoles (e.g., fluconazole,
itraconazole, saperconazole, terconazole), acrisorcin, amorolfine, biphenamine,
bromosalicylchloranilide, buclosamide, calcium propionate, chlorphenesin, ciclopirox,
cloxyquin, coparaffinate, diamthazole dihydrochloride, exalamide, flucytosine,
halethazole, hexetidine, loflucarban, nifuratel, potassium iodide, propionic acid,
pyrithione, salicylanilide, sodium propionate, sulbentine, tenonitrozole, triacetin,

ujothion, undecylenic acid, and zinc propionate.
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ci profl oxacin, clinafloxacin, difloxacin, enoxaci n,
fl eroxacin, flunequine, gatifloxacin, grepafl oxacin,

Wo eaofbsedmci n, | onefl oxacin, mloxacin, noxif|RXEUS008/075754
nadi f|l oxacin, nalidixic acid, norfloxacin,_oflpxaC|n,
oxolinic acid, pazufloxacin, pefloxacin, pipemdic
acid, piromdic acid, rosoxacin, rufloxacin,
sparfl oxaci n, temafl oxacin, tosufloxacin,
trovafl oxacin, sulfonam des (e.g., acetyl _
sul f amet hdbeyppipriting eramplye nf yritpultézani agents @hlude potyMESn B, sulfate,

Hkgiach 088 oo SALLIATLICN B CEMAEHLI B
4 miconseply) Istdchraroly), pewlatiaiahddindsi(ele. popaipie WelReHadEbrolene),

m.de,., al ul f at hi azol e, . )
R RO LA Pt ap Bemine (Daraprimes),
s shifalencafvlide achylchasetiantitd@amsih fa8 R Rprindad# R ihoxazole.
sul fachrysoi di ne, sulfacytine, sulfadiazine,
sul fadi cram de, sul fadi met hoxi ne, sul fadoxi ne,

sul f aet hi Hed anougtipFafipeasuitiohms cepduad iaving Fortiula Iatieme v, v,

fadyoxi [ d, razine, sulfapeter, . )
2 Eha el AR R P Stid Bk srimenion shoui
s #itharreehgecatfolient togehanetin appyipation @8 e l&f&mpositi(in to the affected

ol e sulfam dochrysoi dine,  sul fanpxol e,

SRR bl L SRR SRR i e
- desirbdiredtmbrgstof amid tb arivitie, theddsfr@nthénipduti€ ffect. In some
Nosul fanilyl:3, 4-xyl am de, sulfanitran, sulfaperine,
ST FABHENRL e S PABH R AoTResivuicp Apiieaf eesauinolont having
sborfrapy; liditney, €W T, 3061 VO 8.2 SHIhASWNBE h Bfige from about 0.0001
SU|fa£%i zol e, sul fathi ourea, sulfatolam de,

SRATFEE 10 dicFeant LY &gga'%tgqnét}'vegfu froerpbeut0)0g percent to about 5

EecAn 90 6m 28GR DAl LN abRe S HOSM:f &'ﬁ%nls%g{lml percent to
dapsaonpe, di at hynosul f one, gl ucosul fone sodi um
5%105%%?9{%& or from about 0.01 percent to about 1 percent, or from about 0.01

percent to about 0.7 percent, or from about 0.01 percent to about 0.5 percent, by weight).

In a still another aspect, said concentration is greater than about 0.05 percent

by weight (or, alternatively, greater than about 0.1, or 1 percent by weight) of the total

composition.

In still another aspect, said concentration is in the range from about 0.05

percent to about 2 percent by weight (or, alternatively, from about 0.05 percent to about

1 percent by weight) of the total composition.

In another aspect, the concentration of said additional anti-infective
medicament in a composition of the present invention can be in the range from about
0.0001 percent to 10 percent by weight (or alternatively, from about 0.001 percent to
about 5 percent, or from about 0.01 percent to about 5 percent, or from about 0.01
percent to about 2 percent, or from about 0.01 percent to about 1 percent, or from about

0.01 percent to about 0.7 percent, or from about 0.01 percent to about 0.5 percent, or
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succi sul fone, sulfanilic acid,
p- sul fani |yl benzyl am ne, sul foxone sodi um
wa bioapeidsil f one), cl of octol, hexedi ne, net henaP@dTES$2008/075754
nmet henam ne anhydr onet hyl ene citrate, nethenam ne
hi ppur at e, net henam ne nmandel ate, net henam ne
subsal i cyl ate, nitroxoline, taurolidine, and xibonol.
I n one enbodinent, a conpostion of the present
i nvention conprises an anti-infective agent sel ected
f iy et ¢PDpgrcand irsibstt hgpasent ion Grmciboyt 0ol Spreakhas abéud |

clp%{&@,fltl @bty di floxacin, enoxacin, fleroxacin,
["'umequine, gat i fl1 oxaci n, grepafl oxaci n, |evofl oxaci n,

I omefl oxacin, mloxacin, noxifloxacin, nadifl oxacin,

nal i di Xi Chﬁ%ll@notﬁéifafsll)e‘a?(@(ébrﬁ os‘?twng?f% é{g arﬂ)gxg\%eipgciﬁxf fax%guiard

pazufl oxaci n, pefl oxacin, pem
aEPRPrises s phagareeutipallyiagseatable casionr f | oxaci n,

t emaf | oxaci n, tosufl oxacin, and trovafl oxacin.

Non-1im t)\:}}% exanpl es of antiviral gfnts i ncl ude

ri fampin Bregvinpiane mpogndeng optienelds aw additicmelanttigufertive

PeREYEheN itHat a8 ARGHEIIMNtin chdle REHNRM ihito o }ﬁ]ﬂﬁt‘\a%lelﬁlca
f oscar net, vidarabi ne, amant adi ne, zanam

oSYTROSHIOYfer toﬁl@é{m@ln@dyﬁ@ﬂ@ Adwiniwration i ﬁmgxealment or control of
CYd REdchén. ahal 'erB@dhﬁix%nt anh hﬁ‘écgﬁ)ﬁ @?x@ﬁn En%kec I‘t dof 4g eve, an car,

interferon (Pegasys(tm), eases
| HPPHPY P2 resniglirmnpxsiem, Oaﬁmmn thehﬂo‘f/ 5lLC$IaG:bmpos1t10n

' Mﬁﬁﬂsgsoz{ ﬁuor&gl%o?(%s 'cgr?lpéﬁun}{ hWn l%1'1 tIOHS{}{ %&fg\/ Vfo‘%-{l' or VIII,

| am vudi ne acavir), ' non- nuc
i sihmsioealyddiion ﬁmsmfectlmmedlfszenmsmd b phgﬂnatcﬁdcally acceptable

L) nd h peri.cl [imtin
2%((d gﬁné-g )%Istg% {nﬁgl oy l?h & e%/rl v be eﬁ?rfnfnlfﬂé’é 2 PtjeR g%"mg skill in
i the hity gép}puhgcemtml (oengat,lora‘npﬁiebﬁﬂic@mdms Biscloaadb6vediFdr example,
d&hﬁl?ss};hg%z{&butlcah}ll R ceptablfl:J ngngrp {(nown in the art can be used to formulate a

solution, suspension, dispersion, ointment, gel, capsule, or tablet. In one embodiment,
the fluoroquinolone compound is dissolved in the carrier of these dosage forms. A
fluoroquinolone compound having Formula I, II, III, IV, V, V1, VI, or VIII disclosed
herein is particularly suitable for a treatment or control of infections of an eye, an ear, a

portion of a respiratory system, or a combination thereof, In a preferred embodiment, the

composition is an aqueous solution.

In one embodiment, such infections are caused by at least one bacterium.
When the additional anti-infective agent is an antifungal agent, an antiviral agent, or an
antiprotozoal agent, a composition of the present invention can be used to treat or control
mixed types of microorganisms comprising at least a bacterium and a fungus, at least a
bacterium and a virus, or at least a bacterium and a protozoa, respectively. In another
embodiment, such a fluoroquinolone and an additional anti-infective medicament or

agent are formulated into a solution, ointment, suspension, dispersion, or gel.

In one embodiment, a topical composition of the present invention comprises

an aqueous solution or suspension. Typically, purified or deionized water is used. The
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hachi nyci n, hanycin, |ucensonycin, nepartricin,

nat anycin, nystatin, pecilocin, perinycin), azaserine,
w@ei09e¢f393 vi n, ol i gomyci ns, neomyci n undecyl ene@EPS2008/075754

pyrrolnitrin, siccanin, tubercidin, and viridin.

Non-limting exanples of synthetic antifungal agents

i nclude allylam nes (e.g., butenafine, naftifine,

terbi nafine), imdazoles (e.g., bifonazole,

but oconazol e, chl ordant oi n, chl orm dazol e,

c IRSERfrfhe eanepositipp tsradivgied be addipganyadlologindllycormzdlepH adjusting

f epids %E@;Z&ltﬁfferfsltéjﬁvfthlmgé)tlaﬁge 50 g&)lﬂ?% Ok Sabout 5 5 gor ltematlvely
ket oconazol e, | anoconazol e,” m conazo onbconazol & ’

oXTEHFERBE-& i .1or fpe abswtrd ta Soermmh shousd) tafofn)amd’rcen about 10.5 to
ti,pGANazQ! ﬁ)emattlbél RSP RBRE 865 (L1 Do frctSrg Ialg“o | u&ool'r%.z ol e

tolindate, tolnaftate triazol es (e
i traconazol e, saperconazol e, terconazol e) acrisorcin,

anor ol fi NRon-BhRPRRNREMPESs o RIARAld: Qé’ét& ‘Pi%%ﬂn | &ic,

bucl osam de, cal cium 1L})ropl onate, chlorphenesin
c PE‘PSBB(?W‘CO ;dereqhéﬁ(Vq%ﬂdﬁ e anc@pinples ef badq:samltmh:zsoﬂmm hydroxide,

disbureth QRENpRAL, quluﬁ)%ta%ns&ﬁur%l ul é%o%f’dnp %etal?e 1ur% Eaio gg

hexeti di ne, | [ ucar ban rat assromy
pF@ﬁF@hméleaEﬂﬁM (ﬁwhvﬁlmmhylaainpm}dﬂanel ardicthe Blaed i 9afts and

PH&RL O RRfGe 013%3 )@Igﬂ]fdsg esbdﬁuglrb%lllﬂg rngl% Oelmemomum aﬁlonde dnd mixtures

uj ot hi on, eni ¢ aci
pelope @f@mnmwdlapm &Ild’tgis®x @Hﬂiu@"ﬁsmfe 1atir6dqaéd3inﬂ)2tﬁ@l:ompos1tlon to

agent ‘!‘M‘!’lg ‘ﬁé‘ | fate, ctr
RS hALPR S YA Qa5 i e
(‘erigus plds ot miaiiable) for e)mm‘.)d]an azol Sigmzk-ﬁjldiﬁﬁ NAZBhPdsition of the
gﬁrgmﬁfmvenqlo 1 a@es {S & anm_di n i set hi onat e,
ene) . pof YhEXafe ﬁ‘if?‘éﬁé BF%@ afree ?“tliPR/Bb‘)“t 100,000
clehtpdiexi q;”ner mPy¢ (ofeltdadtivel, frdaaBdut b B £bodis 50,000, or from about
10 to about 20,000, or from about 10 to about 10,000, or from about 10 to about 1,000,
or from about 100 to about 10,000, or from about 100 to about 20,000, or from about 100
to about 50,000 or from about 500 to about 10,000, or from about 500 to about 20,000

cp).

In another embodiment, a topical composition of the present invention

comprises an ointment, emulsion or cream (such as oil-in-water emulsion), or gel.

Ointments generally are prepared using either (1) an oleaginous base; i.e.,
one consisting of fixed oils or hydrocarbons, such as white petrolatum or mineral oil, or
(2) an absorbent base; i.e., one consisting of an anhydrous substance or substances which
can absorb water, for example anhydrous lanolin. Customarily, following formation of

the base, whether oleaginous or absorbent, the active ingredient (compound) is added to

an amount affording the desired concentration.
Creams are oil/water emulsions. They consist of an oil phase (internal

phase), comprising typically fixed oils, hydrocarbons, and the like, such as waxes,

petrolatum, mineral oil, and the like, and an aqueous phase (continuous phase),
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sul fadi azine, folinic acid (leucovorin), clindanmycin,
and trinmethoprimsul fanet hoxazol e. The anpbunt of a

W0 bawonex3od nol one conpound having Fornula I, | 1RCT/U$2008/075754
IV, V, VI, VII, or VIII that is incorporated into a
conposi tion of the present invention should be within
a range sufficient to permt ready application of the
conposition to the affected tissue area in an anount
which will deliver the desired anobunt of conpound to
t [FEMESNE watet dndampreiatersolible artanees pruolv adieldechaaltele She @@ phases

t Mol : : | ts of.the present
AL, 15 BSOSO St S5
h&oding l@wyleulfate. hydiophilit oljoids\sucWas Adacia Vblloidad Ela}d, Tkegufh, and

a e [ iy fr.om about 0.0001 percent )
E R o Lottt Ao, ALY eyt Combifipdligiomarity
0 Iosilepimrapantountdo abivere the qesiralanhcenaistidnr om about 0. 01
percent to about 5 percent, or from about 0.01 percent

to about 2 percent, or from about 0.01 percent to
about 1 p@eleeemprisep basesateetbdiom@n 0kagiesuwsdnte, hatea ot

0 : f - ent to about 0.5 . |
peuBRRGEHns Gl st T feBitk fadhfa BEFRT kSR oo gteix in
cHhsdesn mareaging itsvigposit dixamplen obgedlittg a(%elﬁ5a1’g aa;,?@ggzplr@yl r

' - al. .vel reater than about 0.1, o
P R S S T R T i B
s teomipowndd israddedats pleecformidation ac tha devided abricomtratidn hiw b preceding
r frg{pg%m]t O.tOS percent to about 2 percent by
wel gﬁ)tno(for, al #3 fati vel y, fromabout 0.05 percent to
about 1 percent by weight) of the total conposition.

Moreover, a topical composition of the present invention can contain one or
more of the following: preservatives, surfactants, adjuvants including additional

medicaments, antioxidants, tonicity adjusters, viscosity modifiers, and the like.

Preservatives may be used to inhibit microbial contamination of the product
when it is dispensed in single or multidose containers, and can include: quaternary
ammonium derivatives, (benzalkonium chloride, benzylammonium chloride, cetylmethyl
ammonium bromide, cetylpyridinium chloride), benzethonium chloride, organomercury
compounds (Thimerosal, phenylmercury acetate, phenylmercury nitrate), methyl and
propyl p-hydroxy-benzoates, betaphenylethyl alcohol, benzyl alcohol, phenylethyl
alcohol, phenoxyethanol, and mixtures thereof, These compounds are used at effective
concentrations, typically from about 0.005 percent to about 5 percent (by weight),
depending on the preservative or preservatives selected. The amount of the preservative
used should be enough so that the solution is physically stable; i.c., a precipitate is not

formed, and antibacterially effective.

The solubility of the components, including a fluoroquinolone having
Formula L, I1, 111, IV, V, VI, VII, or VIII of the present compositions may be enhanced
by a surfactant or other appropriate co-solvent in the composition or solubility enhancing

agents like cyclodextrins such as hydroxypropyl, hydroxyethyl, glucosyl, maltosyl and
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In anot her aspect, the concentration of said

additional anti-infective nedicanent in a conposition
W@Rooph€e3py esent i nvention can be in the range PCDIS$2008/075754

about 0.0001 percent to 10 percent by weight (or

alternatively, fromabout 0.001 percent to about 5

percent, or from about 0.01 percent to about 5

percent, or from about 0.01 percent to about 2

percent, or from about 0.01 percent to about 1

penaligfiiosylglerivatyigs alfoul- mdaicygldedn. enabobodifed, the

P&b u :

P o o Bt <5 5 sRRE Rl B g tgstten
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) net her
e ormat o C AR gBbsirbo B0 o BB R R i) Qoand
a dph aﬂlmcs@ﬂwi@a/lpblyoawwteab befacantsi(@g., PlAronic® F68, F84, F127, and

f o ly,  an
alggé’{) %’#0%9%1{%{3 :effl —?& #1 cen ea,i %g og,tpob}ﬁéyleg? glycol, other
disgebibtyegeite BL&‘ih s ocinxynel 4&Hnﬂwﬂrlai@dl bdtBeragents known to those
p 0 or to oral, or
C P T e PRt ot e E B ertoesmeregvil
Oﬂep&nd bmfhe aitrioont. of Iﬂﬂor@fjwﬁﬂbﬁlﬂhﬂl&fﬁomp%biﬁbh Athefdrk Qlubility
ses on of _an eye, an_ear, a portion of

e P R S S R

Cﬂ'ﬁ‘[&ﬁ@ldybd)ﬁt 2eveDbf 5&8 081 fpkiektQs bROD SPIROY
For mul a pte v, V, (%?/Cu Gh vipt%ly’fmm

n
%%Qubﬁépmergga?l{qub}{)a@ergﬁ{ fropyAbgtq. bﬁef?@ﬁtocabﬁ’ﬁrﬁtpercand omfrom
PARLNBIC Betiért @ ABouBE FARINBYySve& @ bLRhdihQbn h@qn%eedde%y a

adm ni stration, which carrier can be determ
per son havi ng skill in the art of phar maceuti cal

f or mul at iThe ufcosf vidaesigRAhAnGRE laBdhSs t@'p%ﬁf'zdéstﬁéjc&l%gﬁonsjz dHihe
1nverr%on With viscosities greater than the viscosity of simple aqueous solutions may be
desirable to increase absorption of the active compounds by the target tissues or to
increase the retention time in the ear. Such viscosity enhancing agents include, for
example, polyvinyl alcohol, polyvinyl pyrrolidone, methyl cellulose,
hydroxypropylmethyl cellulose, hydroxyethyl cellulose, carboxymethyl cellulose,
hydroxypropyl cellulose or other agents know to those skilled in the art. Such agents are
typically employed at a level of from about 0.01 percent to about 10 percent
(alternatively, from about 0.1 percent to about 5 percent, or from about 0.1 percent to

about 2 percent) by weight.

Suitable surfactants include polyvinyl pyrolidone, polyvinyl alcholol,
polyethylene glycol, ethylene glycol, and propylene glycol. Other surfactants are
polysorbates (such as polysorbate 80 (polyoxyethylene sorbitan monooleate),
polysorbate 60 (polyoxyethylene sorbitan monostearate), polysorbate 20
(polyoxyethylene sorbitan monolaurate), commonly known by their trade names of
Tween® 80, Tween® 60, Tween® 20), poloxamers (synthetic block polymers of
ethylene oxide and propylene oxide, such as those commonly known by their trade

names of Pluronic®; e.g., Pluronic® F127 or Pluronic® F108) ), or poloxamines
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various pharmaceutically acceptable carriers known in
the art can be used to fornulate a sol ution,

waumpesshdn, di spersion, ointnent, gel, capsulBCT/U82008/075754
tablet. In one enbodi nent, the fluoroquinol one
compound is dissolved in the carrier of these dosage
forms. A fluoroquinol one conmpound having Formula I,
[, e, 1V, v, Vi, VI, or VIII disclosed herein is
partlcularl suitable for a treatnent or control of
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anti-infecti agent
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a bacteriumand a virus, or at |east a bacterium and a
protozoa, respectively. In another enbodinent, such a
f | uor oqui kil odige thahen iafectettis folbmal ga _ntﬂamﬁemlt i heeet fore, in

Lated into a solution,

%tﬁr?g Etﬁﬁgts 8 g%l‘eﬁgﬁltgﬂ %E‘ %}.e gpesgné 1nvent1on réléelr COIPPPSBF]%n anti-
e inflotinetony ageat. tAoi- mélhmmatqo;omems mhmife thicheel Pksent

tion en3|on

D R R P S nBP GBI B P oS b
of the conposition is adjusted by adding any

physi ol ogigak xhﬁ'm?@%ﬂatle%mfﬁle%ﬂc rHCSotsfenogds%%flsgg i bases,

or buffers to wthinthe ra rom about o0 about
sacstogirregngnelenay alclowstagonef #lgfrﬂ%lbmmcnﬁ)nﬁiel I@chmetasdneom

?l%%ﬁetﬁ‘as&% gudeQJnlc{er %rggr%gtlso%et obetasgl clc?betafscr)r%mclggo?'t%ﬁone

cloprednol, corticosterone, cortisone, cortivazol, deflazacort, desonide, desoximetasone,
dexamethasone, diflorasone, diflucortolone, difluprednate, enoxolone, fluazacort,
flucloronide, flumethasone, flunisolide, fluocinolone acetonide, fluocinonide, fluocortin
butyl, fluocortolone, fluorometholone, fluperolone acetate, fluprednidene acetate,
fluprednisolone, flurandrenolide, fluticasone propionate, formocortal, halcinonide,
halobetasol propionate, halometasone, halopredone acetate, hydrocortarnate,
hydrocortisone, loteprednol etabonate, mazipredone, medrysone, meprednisone,
methylprednisolone, mometasone furoate, paramethasone, prednicarbate, prednisolone,
prednisolone 25-diethylamino-acetate, prednisolone sodium phosphate, prednisone,
prednival, prednylidene, rimexolone, tixocortol, triamcinolone, triamcinolone acetonide,
triamcinolone benetonide, triamcinolone hexacetonide, their physiologically acceptable

salts, combinations thereof, and mixtures thereof.

The preferred glucocorticoids for ocular use include dexamethasone,
prednisolone, methasone, fluorometholone, loteprednol, medrysone, and rimesolone.
The preferred glucocorticoids for otic use include dexamethasone, loteprednol,

rimexolone, prednisolone, fluorometholone, hydrocortisone, and their derivatives. The
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about 12 (or, alternatively, fromabout 10.5 to 11, or

fromabout 11 to 12). Non-limting exanples of acids
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flurbiprofen, ibuprofen, ibuproxam, indoprofen, ketoprofen, loxoprofen, naproxen,
oxaprozin, piketoprolen, pirprofen, pranoprofen, protizinic acid, suprofen, tiaprofenic
acid, ximoprofen, zaltoprofen), pyrazoles (e.g., difenamizole, epirizole), pyrazolones
(e.g., apazone, benzpiperylon, feprazone, mofebumione, morazone, oxyphenbutazone,
phenylbutazone, pipebuzone, propyphenazone, ramifenazone, suxibuzone,
thiazolinobutazone), salicylic acid derivatives (e.g., acetaminosalol, aspirin, benorylate,
bromosaligenin, calcium acetylsalicylate, diflunisal, etersalate, fendosal, gentisic acid,
glycol salicylate, imidazole salicylate, lysine acetylsalicylate, mesalamine, morpholine
salicylate, 1-naphthyl salicylate, olsalazine, parsalmide, phenyl acetylsalicylate, phenyl
salicylate, salacetamide, salicylamide o-acetic acid, salicylsulfuric acid, salsalate,
sulfasalazine), thiazinecarboxamides (e.g., ampiroxicam, droxicam, isoxicam,
lornoxicam, piroxicam, tenoxicam), g-acetamidocaproic acid, S-(5’-adenosyl)-L-
methionine, 3-amino-4-hydroxybutyric acid, amixetrine, bendazac, benzydamine, a-
bisabolol, bucolome, difenpiramide, ditazol, emorfazone, fepradinol, guaiazulene,
nabumetone, nimesulide, oxaceprol, paranyline, perisoxal, proquazone, superoxide
dismutase, tenidap, zileuton, their physiologically acceptable salts, combinations thereof,

and mixtures thereof. In one embodiment, the NSAID is diclofenac, furbiprofen, or

ketorolac.
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one consisting of fixed oils or hydrocarbons, such as

white petrolatumor mneral oil, or (2) an absorbent
wha®en4iz9®. , one consi sting of an anhydrous subGST/HS2ME8/075754

or substances which can absorb water, for exanple

anhydrous lanolin. Customarily, follow ng formation of

the base, whether ol eagi nous or absorbent, the active

i ngredi ent (conpound) is added to an anount affording

the desired concentration. Creans are oil/water

enul si ons Othﬂrieyn storeglakantighflanmaioty qnghzas mc(uidat}ercpaboxygenase

[ I dr ocar bons,
21558 ORS00, LR LS55 e o S
andPAle ahtagmeistamethan alaiﬁmﬁ,didﬁafﬂhﬁﬁﬁloﬁzifmh}u@gllﬁhks and modipafant;
an SOl upl e
D RS PhoGEIA LT 5 T GGG, Mt o S i i ctivars
s tféddonihast,gdclioyilass eipaihfdlinee mnd r‘éﬂl.fnﬁilzfég iRk offc9f0kme production,
t|ve a such as sodi um | auryl

SR S i N SR PheT ket aergeliniammatory agents
c &hdvon bahoselskiyisd inteegim and the Iike. Upon formation
of the enulsion, the active ingredient (conpound)
customarily is added in an anmount to achieve the
desired cBroentenabticons of e hati-OERasey fechR%enERLERiEd
or _an
oMo GO R8T 8n Y ik 548 e gesntgpescnts setected and
géﬂeltyp’ﬂ:g)f aglnimatibh béing R&AE. %@Ebﬁobﬁftrdtlﬁng W81 Ra8ficient to reduce
reas osi t npl es _of gelllnqya gents

P RTR ST b b B oy Soniea ol vompostions o
aﬂhdset tiseudsi Bech dCusn@Bdnk bk, tylitfly &€ the Yk RGHEBLEN 0001 to about

dded to the fornul ation at the desired
R Pibrelgh B Sematelt. e ot o icuboe e ohzom about
0®DS$ péreen@@Ribout 1 percent, by weight).

Bacterial pathogens that have been isolated from cases of eye infection
include gram-negative bacteria (such as Neisseria species, Moraxella species, Brucella
species, Enterobacter species, Escherichia coli, Haemophilus influenzae, Klebsiella
pneumoniae, and Pseudomonas aeruginosa), gram-positive bacteria (Staphylococcus
aureus, Staphylococcus epidermidis, Streptococcus pneumoniae, Streptococcus
pyogenes, Streptococcus mitis, Streptococcus faecalis, Bacillus subtilis, Clostridium

tetani, Corynebacterium diphtheriae, Propionibacterium acnes, and Actinomyces

israelil.

Bacterial pathogens that have been isolated from cases of ear infection
include Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus pneumoniae,
Streptococcus pyrogenes, Streptococcus faecalis, Haemophilus influenzae, Moraxella
catarahalis, Escherichia coli, Proteus species, Klebsiella species, and Enterococcus
species. Several of these species from the isolates have been found to be resistant to a
number of antimicrobial drugs. For example, a published study of antimicrobial-resistant
pathogens in middle-ear fluid of children with acute otitis media shows that thirty

percent of the S. pneumoniae isolates were intermediately or fully resistant, and eight
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Mor eover, a topical conposition of the present

i nvention can contain one or nore of the foll ow ng:
Wpe@9e42393 i ves, surfactants, adjuvants incl udi PQGI/US2008/075754

addi ti onal nedi canents, antioxidants, tonicity

adjusters, viscosity nodifiers, and the I|ike.

Preservatives may be used to inhibit mcrobial

contami nation of the product when it is dispensed in

single or nmultidose containers, and can include:

qustcenifally reaistroinfourenid8lin; vt pevest of(tlmelsdaieé(@éue WéBistant to

c m.ch i.de

a%h’r%%fﬁ?ﬁq 8?%%‘ ‘I?‘Hgga?{‘#ﬁ%}?u nlJﬁ?ﬁbEﬁﬁi ’H@’}’c’yOb’alAge"tS and

bé?ﬁzzevmﬁ@wpuﬁv( ad20Node 589)(1@881)0 NEhE Gathiey steGBOWR B3t thirty percent of

i B el B R s, e o ressant o

betapHeny!| et hyI al cohol , benzyl al cohol, phenyl et hyl

al cohol , phenoxyet hanol, and nixtures thereof. These
conpounds are used at effective concentrations,

t ypi cal | yBéctenal patiengensGh@0svepeen esntatetld‘roab@islés d¥ uppdre@Plratory
( ing on t servati 0
praeclfh Bl SUERPRGDR P MR o i s Srepmros

usegshigal Szireb@cmam@homei Watm&ﬁlﬂuﬁﬂﬂiﬁrﬂz&m Peftostreptococcus
tate i s not forned,

S g R BT iy oty FeSa e dghbae fguno bsstant

compomentysysed metibitdic)@s aehfidhed asysenol one havi ng Fornul a
[, 1, e, v, v, Vi, VIL, or VIIT of the present
conposi tions nmay be enhanced by a surfactant or other
appr opr i atnti-botesiall agtvity dfithet dmmmomirtgimﬁnaﬁ IV was tested

n ent |ke cycl extrin such as
Ot int RGNS ¢SO bacliE fband Fambg o The anes
ddethtwtlvltyUﬁ'y]hredm’mmatﬂaHﬁSvaﬂﬁblaantlﬂibtycs afadifloxacin, ofloxacin,

ganﬁ)épa (()j)(%)(()ltnl; ! ?he rlesnult(s) glee S gvtv)lg) gnl ”P%ﬂe 2 as MICg() values (minimum

concentration of the active compound required to inhibit ninety percent of the growth of

a specified pathogen, in pg/ml).
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conmposition conprises 0.1 percent to 20 percent

hydr oxypropyl - b-cycl odextrin; alternatively, 1
wWperees3si o 15 percent (or 2 percent to 10 perRE&NU$2008/075754

hydr oxypropyl - b- cyclodextrin. Co-solvents include

pol ysorbates (for exanple, polysorbate 20, 60, and

80), pol yoxyet hyl ene/ pol yoxypropyl ene surfactants

(e.qg., Pluronic(r) F68, F84, F127, and P103),

cycl odextrin, fatty-acid triglycerides, glycerol,

pol yet hyl ene glycol, other solubility agents such as

oct oxynol 40 and tyl oxapol, 1950t her agents known to

those skilled in the art and mi xtures thereof. The

ano UmepzfnsSﬁ) b3 Xn@BRAGEE A HISDF Wolipo Rﬁ%\ﬁ%ﬁmﬁ v,

amount _of fl uoroqujnolone in the conposition,

mor & AHIGEFIN; PloerRatdPatfiogrit Aeaingt Seme Cramdispatve Bhacteria
fluoroquinlones. Typically, solubility enhancers are
enpl oyed at a level of fromO0.01 percent to about 20

percent (alternatively, fromabout QP it—to

apout 10 percent, fronk D &ﬁm& T pcﬁ%&% ﬁ%kﬁ““cut 5

per cent, oY om about g déf Pelgeqh) .

by wei ght depending on ﬁj %gllﬁ?mm#hgﬁﬁ§%”b1 partloxacin

v ephanctng—a ento L 6—provi-de—the conpositions

off E&E?&%ﬁvgﬁtlon W th VISOQSItIeS greater than the o1z

v i rple—agueous—sollutions may bhe desirable

te S%?ééjgwﬁ%§%¥ptlor ofo.ohe activg conpoyngs by tign

t c-nc\c- or to increase the retentfion timelin

t | aanella &g W”VV@COSlty ehanciing ggent s infbyde f 812

eé% ﬂ;g@;;LYV|nvlhagrnhn|, po:VVInV| DV{{O{Idone, '

n Ul ose rox nme ce e,
\ﬂglllsﬁrfyvpt hyl cellul gs p ??ngi WEIO%F cel | glogée, 0.006
“Enterobacter aerogenes
(IFO 13534) 0.39 1.56 0.2 0.1
Serratia marcenscens
(NHL) 0.2 1.56 0.1 0.2
Proteus mirabilis
(IFO 13300) 0.1 0.1 0.05 0.1
Proteus rettgeri 0.39 0.39 0.2 0.2
Acinetobacter calcoaceticus
(IFO 12552) 0.39 0.78 0.39 0.024
Pseudomonas aerugino
(IFO 13736) ginosa 1.56 3.13 1.56 0.78
Pseudomonas aeruginosa
(ATCC 27853) 1.56 6.25 3.13 0.78

Anti-bacterial activity of the compound having Formula IV was tested
against several Gram-positive reference bacteria strains and compared to the anti-
bacterial activity of three commercially available antibiotics (nadifloxacin, ofloxacin

£

and sparfloxacin). The results are shown in Table 3 as MICyy values.
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hydr oxypropyl cellul ose or other agents know to those
skilled in the art. Such agents are typically enpl oyed
W@00g/0¥s9l of from about 0.01 percent to abouRCT/0S2008/075754
percent (alternatively, fromabout 0.1 percent to
about 5 percent, or fromabout 0.1 percent to about 2
percent) by weight. Suitable surfactants include
pol yvi nyl pyrolidone, polyvinyl alcholol, polyethylene
gl ycol, ethylene glycol, and propyl ene glycol. O her
surfactants are pol ysorbates (such as pol ysorbate 80
(pol yoxyet hyl ene sorbitan nggpelieate), pol ysorbate 60
(pol yoxyet hyl ene sorbitan nonostearate), polysorbate
20 (pahyaicyediyhereAsobitidranARAgRdbabeind I@&mmr%ula v,
knomgmgé thel trade names_of Tween( Eg 80 Tween(r)
?ftaF)“ fyxachoprshinteioxaqia papingSome iramPopiivy Resteria
of ethyl ene oxi de and propyl ene oxi de, such as those
conmmonly known by their trade nanes of Pluronlc(r)

el g., Pluronic(r) F127 or P'Uron'c(%hckk Qﬁl oT
vl dao

<
‘o -

ppl oxam nes(synt heti ¢ bEgRk APy TEr s of et hyteneroxi-de
gnd propyl%ﬁ%IOX|de att aghg tcbﬁ?“égﬁﬂ? g% g%qg,sggﬁgmmm

s t hose connDnIy knqu; u& r hames o

Q&&%ﬂkﬁ&%&s e. g, retronrc(r) 115068—er—Fetroni-e{H)

9 &Bg)other nonlcnl@(ﬁarfactanﬂm such @es Brij (10)o24

NWM: Mm saw%“ bHaIH fat-ty—at-cohols—{i—e— O!LW

3l & vf* al cohol ,0.08/ri $tyl 0.85 cohpl ,039 0.1
A,\G al-cohol; etc }—w-th carban chains

ICI\ al IU
h inlo ‘gﬁf&ffwor mor e oam@on at @p4(e.|9., pguch| asg ooy
f bout 24 carbon atons) .| The '
S EUSHHEIHE a topi caloog or mul @tghgn tjo spread| on g s
t i h%r_f_a_g_e nfd parrowlpassages ' i
taphylococcus epidermidis
(ATCC 12228) 0.05 0.1 0.78 0.2
Sarcina lutea 0.1
(ATCC 9341) . 0.39 3.13 1.56
Streptococcus faecalis
(IFO 12964) 0.1 0.78 1.56 0.78
Streptococcus faecalis
(ATCC 29212) 0.2 0.78 1.56 0.39
Streptococcus pyogenes
(Cook) 0.1 0.78 0.78 0.39
Streptococcus pyogenes
(IID 698) 0.1 0.1 0.39 0.2
Streptococcus pneumoniae
(IID 553) 0.1 0.78 1.56 0.39
Streptococcus pneniae
(1D 554) 0.2 0.78 1.56 0.39

Anti-bacterial activity of the compound having Formula IV was tested
against some methicillin-resistant Staphylococcus aureus bacteria strains and compared
to the anti-bacterial activity of three commercially available antibiotics (nadifloxacin,

ofloxacin, and sparfloxacin). The results are shown in Table 4 as MICy values.
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It is often that an infection is foll owed by
i nfl ammati on. Therefore, in another aspect, a

w@0opo£i3v3 on of the present invention further PONPSI08KE75754

an anti inflammtory agent. Anti-inflammuatory agents

i nclude the well-known glucocorticosteroids and the
non-steroidal anti-inflammtory drugs ("NSAIDs").
Non-limting exanples of the glucocorticosteroids are:
21- acet oxypregnenol one, al cl onetasone, al gestone,

anti noni de, becl onet hasone, bet anet hasone, budesoni de,
chl or opr edni sone, cl obet asolgpglqobet asone,

cl ocortol one, cloprednol, corticosterone, cortisone,
cor t Cvmpatson 8ehhazaB 8t bact&e$ ABIEE of B AT orm
dexa HE sone, giflorasone, diflﬁhqgﬁgﬁgﬁgﬁﬁ ula 1V,
di fl E@? 183, Otlerssisy yieSpartloasim Astinst Spme MedriciHingRgsistant
f1 umet hasone, fluni sglimgoddHonLRokane, acet onide,
fluoci nonide, fluocortin butyl, fluocortol one,

fl uor onet hol one, fluperol one acetate, fluprednidene

etate, fluprednisolone flurandrenolide, fluticasone
r opi onate, fornocortal, hal cinoni dMIChahghldlasol

ydrocortarnate, hydrgcoHavispng, Nadifloeguired@loxacin | Sparfloxacin

a
brop!

pr opi onat egy gl omet ason€empaindgr edone ackt at e,
h

et abonat e, mazi predone,Famedlay€ane, nepredni sone,

tpflyjoredni aodwone, ngnet ne |f ur oat e, jpar anet hasone,
olgﬂé? predﬁV@@lon 0.05 0.024

pr@diticc3sBat e, predni s e
25S1ahhelobytleantunens acet atle, @ dnijsol one sodi um
phegpieai3s92)pr edni sone,| pr ival, pPednyl i ded, 0.1
r | Skploedteys dukeg@cor t olf,  tri ancifnol one, tjriancimofone
dqatrani Wee3)t ri anti nol gne ‘BdAet oni @24t rilancPAol ohe 0.024
hesxampbentdeq&Her T physi ol ogicatty accgptabte

(No. 3%2) 0.006 0.024 0.2 0.05

Staphylococcus aureus

(No. 415) 0.05 0.1 0.78 0.2

Staphylococcus aureus

(No. 419) 0.1 0.39 3.13 1.56

Staphylococcus aureus

(No. 420) 0.1 0.78 1.56 0.78

Staphylococcus aureus

(No. 421) 0.2 0.78 1.56 0.39

Anti-bacterial activity of the compound having Formula IV was tested
against selected anaerobic reference bacteria and compared to the anti-bacterial activity
of three commercially available antibiotics (nadifloxacin, ofloxacin, and sparfloxacin).

The results are shown in Table 5 as MICy, values.
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salts, conbinations thereof, and m xtures thereof. The

preferred glucocorticoids for ocul ar use include
walzooaepmsone, predni sol one, nethasone, PCT/US2008/075754

fl uor onet hol one, | ot eprednol, nedrysone, and

ri mesol one. The preferred glucocorticoids for otic use

i ncl ude dexanet hasone, | oteprednol, rinexol one,

predni sol one, fl uoronethol one, hydrocorti sone, and

their derivatives. Thepreferred glucocorticoids for

nasal use include nonetasone, fluticasone,

becl onet hasone, flunisolider,tisanci nol one,

budesoni de, and their derivatives. Non-limting

exanpbigarbn b WA RRbRiSial ATIORYLERLRRLLS AGht v

derivatives (e.g., enfenam c acid, etofenamnate, ’

f | Dpeifaracen. Qdowacin, gethPparfioxapin ¢igefetrfmmied@uneh Anaerobic Bacteria

mef enamic acid, niflumc acid, tam flumate,

terof enamate, tolfenam c acid), arylacetic acid

derivatives (e.g., acectofenac, acen a%in

al cl of enac, anfenac, anggletin—guac o .gﬁ?enac,

buf examac, Stegimmet aci n,| € QIIP%C, g&flofengggsodiunl )
et odol ac, felbinac, fe ke 2 adyagrioxasn gacin | Sparfloxacin
g ret-acin, —+bufenae;—+ndoretthacikn—i-siof ezol ac
isgb&n%?ﬁlfg%g?%fac, Meti azini ¢ aciod, nof ez@hac, 0.39
oxgiretaci-re—pi+razolag—progluget acin,__sul i ndac

t] [HEOCOTSY RETTh, tlropesin, |zongpirac), @yl butyrj

a ' g-.—bumadi zon, butj buf en, '

f | ARIPS BeproCReHB e \ryl £y boxyl i graci ds (g .

J k) E
(6449599 Kketorolac, finoridine), aiylprlopionic aci d°!

dePPRIQpPYéasivngacaes,  ahni nogkof en, bgroxadr of
kdﬁﬁ%éﬂﬁben,eﬁzgloxic acig? ca‘pro?gn, Fenoprofen, 0.39
f|| RipriRreiprrcesem, ackdsur bi pr of e, i bupr pfen, |i byproxam
i {ABEESOEN. ket opr of en, | oXopr bf en. “naprloxén’s 0.39
Propionibacterium acnes
(ATCC 11828) 0.39 0.78 1.56 0.78
Bacteroides fragillis
(GAI 0675)f &t 0.1 1.56 1.56 0.78
Bacteroides thetaiotaomicron
(GAI 0659) 0.2 1.56 3.13 0.78
Bacteroides vulgatus
(GAT 0673) 0.1 0.78 3.13 0.78
Veillonella parvula
(GAT 5602) 0.1 0.78 0.39 0.2

Anti-bacterial activity of the compound having Formula IV was tested
against some ophthalmologic clinical bacteria isolates and compared to the anti-bacterial
activity of three commercially available antibiotics (nadifloxacin, ofloxacin, and
ciprofloxacin). As disclosed above, most of these bacteria strains are also relevant to

infections of the ear and upper respiratory tract. The results are shown in Table 6 as
MICyy values.
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oxaprozin, piketoprolen, pirprofen, pranoprofen,
protizinic acid, suprofen, tiaprofenic acid,
woRwopssPENn, zal toprofen), pyrazoles (e.g., PCT/US2008/075754
di fenam zol e, epirizole), pyrazolones (e.g., apazone,
benzpi peryl on, feprazone, nofebutazone, norazone,
oxyphenbut azone, phenyl but azone, pi pebuzone,
propyphenazone, ranifenazone, suxibuzone,
t hi azol i nobut azone), salicylic acid derivatives (e.g.,
acet am nosal ol , aspirin, benorylate, bronosaligenin,
cal ci um acetyl sal i cyl at e, dHfL# ni sal, etersalate,
fendosal , gentisic acid, glyco sallcylate i m dazol e
sallgy& [ ne
culfion AL, AGE SR LB COTRBRATIAR Fomta v,
oI s péiflp¥asin, PalosapimpadCippifergdin Agent;tISlee |(111y1icaIBactena Isolates
phenyl salicylate, sal acetam de, salicylam de o-acetic
acid, salicylsulfuric acid, salsalate, sulfasalazine),

t hiazi mecarboxanides (l: ® allpl -OX ((jn; Fox1—€Eam

i soxi cam | or noxi cant—pi—+ex gam s
e+ acet am Stowmpr oi ¢ a0|§ mRY de osy[)-Lnethlonine,
3t ani no- 4- hydroxybut @hﬁ% 2N@%8¥?WheﬁﬁbéﬁﬁhzéépmﬂOme
beazydari-pe. bisa Wmﬂa Ycdlone, difenpirani de
di Giahpegaty Wmfn-mnn fnnr adinal : gum azul ene
nafieH®eSIR nesul | de, exaceprol , gparanylines < 0.06
peL;ggxaLr4uixHEagnF1 super oxilde di smutiase,” t eni dap,
Zli Tseefoptonas #rsvgnehysfi ol ogj cal |y accgptabl e salts 05
cgombi nations thereof, and m xtures thereof. |In ope )
gnbodi nent,  the NSAIID is diclofenac, flurbiprofep, or
KeTasPPRRsdRsAzason-|st exdial ant i-0.08f | gnmab@sy Rpgent Gos
iincl ude the cycl ooxygenase typeé Il selective
i|rhatpifositise such as |cel ecoxi b, [and et oddl ac; plafelet
acSkaphalotargud aekQr : - 128 1 6

Coagulase-negative

Staphylococcus 0.5 128 8 16

Streptococcus pneumoniae 013 3 ) )

Corynebacterium species ’ 16 1 g
Propionibacterium acnes 025 4 1 0.5
Antibiotic-resistant

Organisms

Ofloxacin-resistant

Enterobacteriaceae 16 128 64 32
Ofloxacin —resistant

Staphylococcus aureus 8 > 128 > 128 > 128
Gentamycin-resistant

Staphylococcus aureus 4 128 128 128
Gentamycin-resistant

Pseudomonas aeruginosa 32 128 64 32
Penicillin-resistant

Streptococcus preumoniae 0.13 8 2 1
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("PAF") antagonists, such as apafant, bepafant,
m nopaf ant, nupafant, and nodi paf ant;
wWebwepssol est erase ("PDE") 1V inhibitors, suchP@BEUS2008/075754
ariflo, torbafylline, rolipram filam nast,
piclam | ast, cipanfylline, and roflumlast; inhibitors
of cytokine production, such as inhibitors of the
NF- kB transcription factor; or other anti-inflamatory
agents known to those skilled in the art. The
concent r affhoresultsfshwh ehaath icompdund hnreb OF yrmdGelV i effective against

c i | 4 posi ti.ons of. the.present i.nvention

c PRSI 05 SATRIRLLLANA ol 1 BT TR0 o

t hefe¢tigpef dfe cyafehameipeorsiinidng tridteattRshgh Thvpplicants do not wish
redu

c eptrations w.ll be sufficient to duce . .

o pebund ?’ES A patfigulary ePaeEhsa Bylfeds St SMABAL tiesoi thal

apipbiogainblonesafisctdsed IOsTR Poivide Aesr ki PartidpOSA abiliSIHER! proptSt) and
ically in the range from about

conceptrations are typi ) | J

02 Oeg%ctllvg fjgrbtga fre%tmﬁxétr x}g;gﬁxﬁno&)p%f)rﬁﬁ?n, copreyntign abinfogaen of the
f emtrinaliding oftiOdxtdrea @laQkis eiBr £ARMfectOh of 1R i

perﬁgpt t o about percé%te by meig%t)? g%@??%%HQOSQHwL
pAeRS s s maspbuy hEEh apdeophasaefiisom cases of eye

i nfection include gram negative bacteria (such as

.S ia ies raxel | a .species, Brucella
RREY e NRERE e Gt Eaaing e cormuia 1
Haenophi | us i nfl uenzae, Klebsiella pneunoni ae, and

Pseudonongs aah el r ositiv cteria . :
{S_taphylocogc_qs1 dgg%%%) t%ﬁﬁ%ﬁggéﬁgwga PH@%%?B?EFShOWn"’
SFigerstlo &mmqslpm_@mfnim m&ﬁnﬁhvmﬁﬁmhw?fgqﬁ{ my}&ga%@s _,frlolm about 3.5
S?%)%{%?lft%g@&rgjo%%%ﬂ@rc{ugfou% f%tarbcenﬁ)ttlgccgr? golill%air? g I%%L Icgﬁcent?a%lon og fcfle
compound and, thus, can deliver an effective amount of the drug to the affected site.

The stability of the compound having Formula IV in solution is shown in
Table 7, as the remaining amount (expressed as the percentage of the initial amount) of
the compound after selected times. The compound is stable in the pH range of most

interest for the present invention.
Table 7

Stability of the Compound Having Formula IV (Initial Concentration of 100 pg/ml)

Time (week) 0 2 4
3.5 100 99.0 98.8
4.0 100 98.5 98.4
4.5 100 98.4 98 .4

pH 5.0 100 98.2 98.8
5.5 100 96.8 96.8
6.0 100 96.3 98.0
6.5 100 95.3 95.6

32



tetani, Corynebacterium di phtheriae, Propionibacterium
acnes, and Actinonyces israelii. Bacterial pathogens
W@ b@p/ o3 been isolated from cases of ear i nfBCE/US2008/075754
i ncl ude Pseudonobnas aerugi nosa, Staphyl ococcus aureus,
St rept ococcuspneunoni ae, Streptococcus pyrogenes,
Streptococcusfaecalis , Haenophilus influenzae,
Mor axel | a catarahalis, Escherichia coli, Proteus
species, Klebsiella species, and Enterococcus speci es.
Several ofTheAelsvinpeemptss bregmovide th Sothat dsstheeenbagiting
f : ' : a of. antim crobial ..
oot L LA oo R D BB 1 gy, o
- ithestrastragnt, rpduchog emslioration, didbrevestion 6fl infiectionk. chi | dren
with acute otitis nmedia shows that thirty percent of
the S. pneunoni ae isolates were internediately or
f FEAMFeR il shnfifacterigl $oBitight per cent ful |y resistant, to
peni ciTTinm, fen _percent of the Tsotates—were—freststanrt———
0_anoxi cil| 'nﬁresgmarmxi ci | i n{cl avulrEgItd pergemk by yeeighis
(*tL a:\vg?n??&ﬂgggg{n%gg%?@%ints and Chenot her a&%aVol.

e-same _study shaows t

thi r t Bydrexypeopylnodthicelluibdeuenzae i sol at es preduced
0- | @BPBACHS enedamd visdugy (‘WEV'Y expected to be resi stant

ove b
nmave—beeh

0 pepiciTlin. Bacterlal pathpgens—that
sol e@@@?ﬁﬂ%ﬁ%%ﬁ%ﬁper respiratory i ®fMction

ncl ude Stpaphyi®gqeeus aureus| Staphyl ococchf
eﬁkéepﬁp&Fgf4§44¥ﬁ4%xmggg*pn%unnni991 Strepl ococcus
pyr ogenes, Haddwbphil us i nfluenzae, Peptostr@ptococcus
Speci es, and bg@ eroi des specres. —Sone—of—these

trains have | found to be| resistant 0.25
Succinate buffer (0.05M, pH = 4.0) g.s. to 100

An appropriate amount of succinate buffer is placed in a sterilized stainless
steel jacketed vessel equipped with a stirring mechanism, at a temperature in the range
from 50 to 60° C. The resulting buffer solution is heated to 61 to 75° C. Ata
temperature of about 66° C, an appropriate amount of BAK is added to the buffer
solution while mixing three to ten minutes. At a temperature of 75° C, an appropriate
amount of the compound having Formula IV is added to the contents of the vessel over a
period of three to fifteen minutes while mixing continues. EDTA and NaCl are then
added to the mixture while mixing continues for five to fifteen more minutes at 75° C.
The resulting mixture is then sterilized, for example by autoclaving at a temperature of
about 121° C for about 30 minutes. The sterilized mixture is cooled to 25 to 30° C. The

final composition is packaged in appropriate containers.
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to commonly used antibiotics, as nentioned above.
Anti-bacterial activity of the conpound having Fornul a
WO Xoae3vest ed agai nst several G antnegative rBEEUS00%075754
bacteria strains and conpared to the anti bacteri al
activity of three commercially avail able antibiotics
(nadi fl oxaci n, ofloxacin, and sparfloxacin). The
results are shown in Table 2 as M C90 val ues (i ni mum
concentration of the active conpound required to
inhibit ninety percent of the growth of a specified
P HOURNE 2 AnfiHctEihl Saklog 2 Conparison of In vitro
Anti-bacterial Activity of Conmpound Having Fornula |V,
Nadi f | oxacin, Ol oxacin, and Sparfloxacin Against Sone

G am Nega#i preceBﬁetsﬁﬁllaatoptﬁitlof BRAHSE I & usBlol prddute Bis stohﬁmn

anv\nnnrl havi r\g Eor W‘II| a1\ was test ed Hﬂal nst Severa

\JIIP\JUIIU moovT

Gram posi ti vingrediegt ence bacteri a stA&bmﬁ(@eﬁeﬂWg&@

tto th antl DI?CI 6T ai ﬁ[ Vi l) of—three—comerct+ald Y
avai | OU iogaule f¥di f 1 dxacin, of | oxa8Pn, and

()

,pat&}b@%ﬂﬁétﬂﬁ Ceﬂmgser(@g,fd)tﬁvar e shovvn in Tablle 3 as

A nrmnrl son-of ln vitro

LIA2VAVA'A 1 BNV | vxe o IuIJI \4

Ant i -Brretkonjua Clﬂmde\ﬁB&Ké)f Compound Havi ng oftar nul a 1V,

Nadi T 1 oxaC|Pn ? cin, and PparftoxacimAgarnst—Setre
am Posi t i’V ’gﬁc ia Anti-bacterial actlv‘!?diy of the

‘orrpound havipgrkormul a I'V was tested againgt{ sone

st-ant—St-aphyvl-bcoccus ‘bacteria

[ 1
Tet e+ A-reststant ot-apRy+-0CoecUHsS alr-eus

5t rains an%)dwnﬁé@lm to the apti-bacterial oastivity of

E;ggﬁtgtn%e (3'0%3(/1 :|4ng| e antibiotics 25,10 100

oxacl

EXAMPLE 3: Antibacterial and Anti-inflammatory Solution

A procedure similar to that of Example 1 is used to produce this solution

having the following composition.

Ingredient Amount ( percent by weight)
Compound having Formula IV 0.4
Neomycin 0.25
Dexamethasone 0.1
Hydroxypropylmethyl cellulose (“HPMC”) 0.5
Alexidine 0.01
Brij® surfactant 0.1
EDTA 0.1
Citrate buffer (0.02M)sodium citrate, pH = q.s. to 100
5
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of | oxacin, and sparfloxacin). The results are shown in

Table 4 as M C90 val ues. Tabl e 4 Conparison of In vitro
WOARPA32t eri al Activity of Conpound Havi ng FoPCUS20D8/)75754

Nadi f | oxaci n, Ol oxacin, and Sparfl oxaci n Agai nst Somne

Met hicillin-Resistant Staphyl ococcus aureus I|sol ates

Anti-bacterial activity of the conpound having Fornul a

IV was tested agai nst sel ected anaerobic reference

bacteria and conpared to the anti-bacterial activity

of three commercially available antibiotics

( OANIPDE AC K RiibalfelidX ARk {dnax%agk

results are shomﬁh?hﬁ"?’gﬁ?megégg%gﬂﬁ%ﬂg&lg db(]!(g%sq]gﬁ e 5

Conmparison of ILn vitro Anti-bacterial Activity of

Conmpound RRVISHETRSHIT &9 thayof Keaanale bisaisphto ropduss g selution

angvispee fdiexasd onf@sikipst Some Conmon Anaer obi ¢
la-Anti-bacterial activity of the conpound

havi ng For mulngretii¥nmas tested agai NSAmS@HYR percent by weight)
H 3 od

faVNalasankald
A AL SAC L

{o the &mPopatt erTable hetivity of three condrcially

phtthatmologrc i cal—bactetia—+sotates—and

avai |l abl e ihiotiics (nadi fl oxaci n, ofloxacLn, and
ci-profl gxagﬁ?{’md%%dl‘?n scl osed above, nost of&'%hese

5 >
pact eri a str@&lesxire al so rel evant to infegtisons of

neear and upper relbpildtmy tract—The—resutts—are
shown i n A8 8solM c90 val Lies. Tabl e 6 Cohpari son of

nvitro Antipbagterial Activ|ty of Conpoupg, Having
- 0.

or-m-a—t V. —Nadif [ oxacin fl bxacin__and QG profl oxacin

\"A R ER%A! L)

Agai nst Sondylixapnlcal Bacterip |sol atesThe gesults

£

show that th ound having Formuta +Vv—is—effective
agai nst BOTA" 0.1

Citrate buffer (0.02M sodium citrate, pH = g.s. to 100
5)

EXAMPLE 5: Antibacterial, Antiviral, and Anti-inflammatory Suspension

A procedure similar to that of Example 1 is used to produce this solution

having the following composition.

Ingredient Amount ( percent by weight)
Compound having Formula VI 0.3
Rifampin 0.25
Triamcinolone, micronized USP 0.2
Hydroxyethyl cellulose 0.25
BAK 0.01
Tyloxapol 0.05
EDTA 0.01
NaCl 0.3
Na,SO, 1.2
Sulfuric acid and/or NaOH q.s. for pH adjustment to 5.5
Citrate buffer (0.02M sodium citrate, pH = 5) g.s. to 100
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bacteria, including sone antibiotic-resistant strains,

whi ch have been found in cases of infection of the
W@ymwo/0€395 or upper respiratory tract. AlthougPCT/lig2008/075754

applicants do not wish to be bound by any particul ar

theory, they believe that the unique noieties on the

f1 uoroqui nol ones di scl osed herein provide their

advant ageous anti bacterial property and are effective

for the treatnment, reduction, anelioration, or

prEXAAMPLBI6: Ahtibagfeaaltand nafinflivemsary, Emgbuidi ng otitis

externa and otitis nedia, and infection of the upper

respiratory tract, including sinusitis,

nasophar yfignadificatigmelf the pioheshuganfifiximple 364 wdeil td prpduwa dhis

St.aRiddnt LaR Lnj oun I ng

el MR iAo RO D el TR B 00

Formula IV in USP water is shown in Figure 1.

Conposi t i piIgsotfatd AR TREESSU) s 4 b i | |

ranges fromﬁsabouté_lg. 5 to@gs()ﬁ&&ié@gba%é} n??étﬁ@gtg@l%eh%&%%s

t steclperireted yessencquipmedivith a stirigh meelroisnt, atet tewperefiret (fS0° C to

c@ - : : [ f: [Ly.e uht of ..

e oy D PR P B B 0Py Bl Rluting

cefnseovmelutay ishgard ftll° 4 V57 6. ok tnipsratirg of6r\@) bemryl alcohol

T AS ; [ 0 expressed as the

oS i e TR BB JUBHAY b REER R B gutes. Ata

aferweragiet efct58 €, appreiatcTaneouo b derdmpseungthabihg Formul e/ ad

05 g SRR N SRRSO Oyt o
(iseharged in@grmemtdrs@iriﬂimd @hsel @Bo rgfiphe}i With of siti@Whdi@anism, over
ﬁ%ﬁ%ﬁ%&i%? {h?%]egto RQ \r/r{il(lju e(:js \%h%efsgrrgng ecgnt}nluleslfI SSIogba}’EaIel monostearate and
cetyl stearyl alcohol are added to the oil. The resulting oil mixture is heated to a
temperature in the range from 62° C to 75° C. The oil mixture is then added with
vigorous mixing to the aqueous solution in the first vessel at a temperature of 66° C over
a period of three to five minutes. Sodium sulfate and sulfuric acid and/or sodium
hydroxide are added to the mixture to adjust pH to 5.5. The resulting composition is
cooled to 35° C to 45° C and homogenized by mixing with a high shear emulsifier or
running through a homogenizer. The composition is then sterilized, for example by

autoclaving at a temperature of about 120° C. The sterilized composition is further

cooled to 25° C to 30° C. The final composition is packaged in appropriate containers.
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conpositions of the present invention, and nethods of
preparing such conposition, for the treatnent,

WO 2009042305, anelioration, or prevention of i nfBCEUSGS 075754
EXAMPLE 1: Antibacterial Solution An appropriate
anmount of succinate buffer is placed in a sterilized
stainl ess steel jacketed vessel equipped with a
stirring mechanism at a tenperature in the range from
50 to 60 C. The resulting buffer solution is heated to
6 1to 75 C. At a tenperature of about 66 C, an
appropriate anount of BAK is added to the buffer
solution while nixing three to ten ninutes. At a

t enper at ur e Iafred®ntC, an appropri at eaAF@Uberdéntbhveight)
. A h + aof

o + + t
agtett o thne—contentsS—o4

t he vé&sugpungsying Fpapylapl of three to fifteehlni nutes

11 — 1 L\/ |
LOTTpouIta 1iavi g Forir a - TV T3S

Wi | e m&tglge&gpét%%%%: EDTA and Nad are t&gn added

o_the mxture W e mxing continues for fi've to
fifteen noPelysarbuse € at 75 C.| The resultingim xture is

£

hen—steritized, for—exanptepy autoctavtng—at—a

| enPREPUANJRRNOSIEATAIs dift eWsfien) f of * about 30 mi nufes. The

st er &Ll 28l b Gad sinfiQG1 €d O 25 to 30 €, The Tinal
conposi ti1 on @-1 aaiagelg I'n appropriate )
{;g_nl__ainnrc_é MOLE 2 - Ant i bacterial Solution A

procedur e Béemwyl decohbb that of Exanple 1 is used to

LA N A A

roduce this _sofution—EXAVPLHE-3—Ant+bacterial—and

Ant i - i nf | antfd8¥ehPiSol uti on A procedure sini#dr to that

of Exanpl e 1 sed to produce this soluti havi ng
the follow nglai;sgdmgsl tion . EXAMPLE 4 - Anti hl?("]t erial

Ant i - f Swiac,acdrdd/AnNaOHNf | anmat ory &elfut pIAdjustment to 5

Purified water g.s. to 100

Typically, the oil used in an emulsion is a non-irritating emollient oil.
Nlustrative but non-limiting examples thereof include a mineral oil, vegetable oil, and a
reformed vegetable oil of known composition. More specific but non-limiting examples
of the oil can be selected from the group consisting of peanut oil, sesame seed oil,
cottonseed oil, and a medium chain (Cs to Cy,) triglycerides (e.g., Miglyol Neutral Oils
810, 812, 818, 829, 840, etc., available from Huls America Inc.). Typical emulsifiers
employed can be selected from the group consisting of sorbitan monostearate and Tween
60 (also known as Polysorbate 60). Preferably, the emulsifiers are nonionic. The
emulsifiers can be employed in an amount of 1.5 to 6.5 percent by weight of the
composition, and preferably, 3 to 5 percent by weight of the composition. The
hydrophobic phase of the emulsion can be in an amount of 15 to 25 percent by weight of

the composition, and preferably, 18 to 22 percent by weight of the composition.
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A procedure simlar to that of Exanple 1 is used to
produce this solution having the foll ow ng

wW@0opo£i3v3 on. EXAMPLE 5: Antibacterial, AntiviPEH/PUS2081075754
Anti-inflammtory Suspension A procedure simlar to
that of Exanple 1 is used to produce this solution
havi ng the foll ow ng conposition. EXAMPLE 6
Anti bacterial and Anti-inflanmmatory Enmul sion A
nodi fication of the procedure of Exanple 1 is used to
produce this enmul sion having the conposition shown in

t BXAMDBLE 7i Ahedtefid) Xnteh@WanPAhY SOTRaERLod EnfulgeN 60)
is added to water |n a first sterilized stainless

steel jacketed vessel ui pped h a t|rr|ng
mechani sn‘iK Pryeedyre %’H’b tgtﬂ(@ﬁ’ 8P E’F “ggé 15tU5° 'Gp@dluﬂe Bisstision
chzi\hﬁa@imeﬂdlomgngtdammmﬁmrtl ons shown in the table

gueous solutionis heated to_ 61

o ouo

to 75 C. Angmditenper ature of 66 O\mbmzpércaitephmgh{)a

reserv dto thejagueous—sotutionmwhite
M Xi ng WPB‘@}“fiﬁtogﬁgﬁﬁ hutes. At a tenperat #& of 75 C

Lrst

ororo-ot

appropri at 3, 35MuNLe of the coppound havi ng (fﬁ)r mula 'V
and—|-ot-eprednol—etabonate—are]
ves s elriamémolympy roprangeé UsSRount | of l\/ygl iol 0id2is

charged I n a _second steritigedvesset, atso—equipped
W th a sti P&V??éﬁ%gnani sm_ over a period of 1three to

five m rB&lﬁ?an‘MHnb&ee&&tb”' ng cpntinues. Sorbj4

st t e_adde
renestearate—and—cetyl—stearyl—alcohol—ar d-to

t he oil . Cqtybsteaaglplldoholg oi | m kture is heatddsto a

ﬁn_e;r?(a: gt iugﬁ%*}%gl &h Z}gggng\ﬂet Lr omo62 Cto 75 L"O‘SThe o
Miglyol oil 14.5
Na,SO4 1.2
Sulfuric acid and/or NaOH q.s. for pH adjustment to 5
Purified water g.s. to 100

EXAMPLE 8: Antibacterial Ointment

A procedure similar to that of Example 1 is used to produce this solution

having the following composition.

Ingredient Amount ( percent by weight)
Compound having Formula VI 0.3
Apramycin 0.2
White petrolatum USP 50
Propylene glycol 5
Glycerin 5
Tween® 20 2
Vitamin E 1
BAK 0.1
Mineral oil g.s. to 100
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vigorous mxing to the aqueous solution in the first
vessel at a tenperature of 66 C over a period of three
W@ 200004239311 nut es. Sodi um sul fate and sul furi c BCI/US2008/075754
and/ or sodi um hydroxi de are added to the m xture to
adjust pHto 5.5. The resulting conposition is cool ed
to 35 Cto 45 C and honogeni zed by m xing with a high
shear emul sifier or running through a honogeni zer. The
cggggﬁltlon is then sterilized, for exanple by
BLE ﬁgAwbaaten@WpéAatlumﬂ;anuﬁatm@nmmo C. The
sterilized conposition is further cooled to 25 Cto 30
C. The final conposition is Eackaged in appropriate

cont ai ner4 PIFETW S FIMlar torilat of Exampdej! jsisegfo dpadues Gis sobitign
N@Rvihg the tildwie @MRbbitient oil. Illustrative but

non-limting exanples thereof include a mineral oil,
eget abl e OHbge&Bd:a r ef or ned veget@@b@n@b&caﬁb§R@ﬂmg

LOTTPOS] tTom: IVUI €SP Ubl I I C uu o= I H-H ll\d CI\QII’JI €S
5t 1 hEoBPPUANvIE FepnulePed frbm t he gr oup dbh3|st|ng
pf peanut o nme seed oil, cottonseed , and a
redi um chali GL?T}&Q&RO Cn) triglycerides (e gé)i M gl yol
Neut r al C)Damﬁﬁﬂmmﬁaz 818 829 840, et c. 0.13vai | abl e
romHut s ATericatnco)—Typiga—enut-sti+ers—enployed

can be §@h@%?@@fWF@H$Phe group consisting of0 sorbitan
onost ear en 60 (also known as Pol.ysorbate
50). Pref %e;gﬁfe“gg E\@ emulsifilprs are noni oni5c The
enul sifiers G&mmhe enpl oyed ip an anount of 51.5 to 6.5

3 to 5 perceWEeR2ei ght of the conposi tionZ The

hydr ophobi c\ghasgegof the enulsion can be in an anount
ptby weight! of the conposition, and
pr ef er abl y, Vit8miroD22 percent by melght of mhe

AntThacteria—Anti+-fungal—and
0.1

conpositiom EXAVPLE 7
Amtl-lnflanna?éFy EnuIS|on

Mineral oil q.s. to 100

EXAMPLE 10: Antibacterial and Antiviral Solution

A procedure similar to that of Example 1 is used to produce this solution.

Ingredient Amount ( percent by weight)
Compound having Formula IV 0.35
Mannitol 4.5
Adenine arabinoside 0.3
Benzakonium chloride (“BAK”) 0.005
Polysorbate 80 0.1
EDTA 0.05
Sodium acetate 0.03
Acetic acid 0.04
Purified water g.s. to 100
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A procedure simlar to that of Exanple 6 is used to
produce this enul sion having the foll ow ng

wW@0opo£i3v3 on. EXAMPLE 8: Anti bacterial O nt meneCEUS2008/075754
procedure simlar to that of Exanple 1 is used to
produce this solution having the foll ow ng
conposi tion. EXAMPLE 9 : Anti bacterial and
Anti-inflammatory QO ntment A procedure simlar to that
of Exanple 1 is used to produce this solution having
t FEAMPLB W mytbaripdd ped Hntifume\dplugor10: Ant i bact eri al
and Antiviral Solution A procedure simlar to that of

Exanmple 1 is u‘i{fﬁd to produce this soI uti on. EXAMPLE 11:
Ant i bact e‘?lpHFe ISR oubry af Egornl | grisad tomsediguhes solution.

simTar to that ,of, Exanpl e 1 s Useg to prouucE thi-s
sol ution R 2: Ant i bact eri al “EARISPEICRE Weight)

pr oce@dmgo@{dtgxagmbﬁnlﬁam used to produce tfihs

rt-si-on—havi-rg—tHhe \..un“uo. ti-6h—shewn—in—-the table
[ mredpaméplyidﬂ"@VmwFEmWL’E 13: | Anti bacteri al 0.80l ution
Cont ai ni Ng ound Faving Fofmula 1V A procedure

Similar toAanH ergEn Exarmlel s used to produce this

sol ution. EXedvilifel 14 Ant| bac erial Sol utiops

Carmmattaa— oy rin - il a I\ A nracradiira
| L8 T \'4 I\ LEAYAYA VA" L ) g o

wlllallllllg UITTY uunu IU.VIII lu A

Si i Il%ﬂnzqkénlﬁlﬁ’&thlwe%f)e 1 |s used to préfece this
sol ution. RLE 18';0 Antibacterial SoIutio ntai ni ng
onpound Havt ng Fotula 1V A procedure sinilhr to that

of Exanpl e 1EI$TAJSed to produce this solutipgy. EXAMPLE

Conhtalnina Conmornd I—In\/l no
b

J.O I-\IIlI Uabl er I al QUI utl on—CcoRtati Y —CoTrpoaTTa—i
For mul a | \Pogin acetate 0.03
Acetic acid 0.04

Purified water q.s. to 100

EXAMPLE 12: Antibacterial Emulsion

The procedure of Example 6 is used to produce this emulsion having the

composition shown in the table immediately below.

Ingredient Amount ( percent by weight)
Compound having Formula IV 0.2
Moxifloxacin 0.2
Polysorbate 60 1
Sorbitan monostearate (an emulsifier) 1.5
Cetyl stearyl alcohol (an emulsion 1.5
stabilizer)
Benzyl alcohol 0.5
Miglyol oil 14.5
NaSO4 1.2
Sulfuric acid and/or NaOH q.s. for pH adjustment to 5
Purified water g.s. to 100
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Anti-inflammatory Drug A procedure simlar to that of
Exanple 1 is used to produce this sol ution. EXAMPLE 17:
waeopbssperi al Conpositi on Conpri si ng ConpoundPGEUS2008/075754

Formula 1V and G profl oxaci n Conpositions having
vari ous conbi nati ons of concentrations of conpound
having Formula IV and cirprofl oxacin were tested
systenatically against S. aureus, P. aeruginosa, and

E. coli. The Cs (in mg/m) of each drug alone and in
cREMMBEE dA: éﬂébas?m}rﬁqhﬁwn ngnigng Gerbipang Hevigs Forfmula IV
Cormpound Having Formula I'V and G profloxacin A one and

i n Conbination Data .of Table 8 show that although _
ci pr of | oxadreFedyTs ﬁ’é“qagtoégafté’f: Exapepla y & ysed toproduge dipssolution.

¢onbi nati ons,_of conpound fmaving,_For

g ‘ :
el o onP e o 1 ot |y PG BRE DY el

ciprofl oxacin

aIonecag@bmﬁnmwmg&@ﬁmghnwsa and E._coll as C of at

east—one—drug—t+n—the—conbtnati-oen—+s—tess—than

I
one- hal f t hadtM6fMVhe sane drug used al one. THe present
i nventi on q%§8? $&§des a net hod ftor treatlgge

controlling f the eye, ear
esplratory tEEEA, In one aspect, such an igijection is
caused by nixedtypes—of —meroorgant-sts—i-reludi-rg—at

east a batdByi ¢genden anot her | aspect, sai d025 | east a

aacterlu e is resigtant to at
nnnn|vn%%§ﬁ8&‘mk%@%rur ln &till another‘gioect t he
WEthdﬁnﬁﬂﬂbﬁﬂ@ﬁ@OﬁNﬂth&QerIng one or nmoEg. @reps of a

A+ thn Aar ~anal
C (=9

IIU car T

onpositiomrof —the present—invent+on—to

nasal cavity, or back of the
EXAMPLE 14: " Antibacterial Solution Containing Compound Having Formula TV

A procedure similar to that of Example 1 is used to produce this solution.

Ingredient Amount ( percent by weight)

Compound having Formula IV 0.2
Povidone 3

Triton 100 0.1

EDTA 0.1

Benzalkonium chloride 0.01

Sodium chloride 0.25
Sorbitol 3

Phosphate buffer (0.05 M, pH = 5) g.s. to 100
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W bwopsssent

throat of a subject who has indication of

infection is indicated. A conposition of

i nvention can al so be fornul at ed PECE/TSW08/075754
whi ch can be adm nistered into the otic or

cavity of such a subject.

i nventi on have been
it will

whose ri sk of

spray,
nasal
enbodi nents of the present
described in the foregoing,
those skilled in the art that
nodi fications, substitutions,

i nfecti on or

VWi | e specific

be appreci ated by
many equi val ents,
and variations may be
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sel ect eguffdr @10 NB, pH = 4

over al kyl gro4Rsy R3 is

EXAMPLE 16: Antibacterial Solution Containing Compound Having Formula IV and

Anti-inflammatory Drug

A procedure similar to that of Example 1 is used to produce this solution.

Ingredient Amount ( percent by weight)
Compound having Formula IV 0.3
Loteprednol etabonate 0.1
CMC MV 1
Pluronic® F127 0.2
EDTA 0.1
Sodium chloride 0.1
Citrate buffer (0.05 M, pH = 4) g.s. to 100
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group consi sting of hydrogen,
substituted | ower alkyl

al kyl
W@ ywb /o434y |

substituted | ower al koxy groups,
substituted C5-C24 aryl
unsubstituted C5-C24 heteroaryl
C5- C24het er oaryl

aryl

gr oups,

gr oups,

gr oups,

gr oups,

gr oups,

unsubstituted | ower

unsubstituted | ower al koxyPQF/US3988/075754

gr oups,

gro

gr oups,
ups,

unsubstituted C5-C24

substituted
unsubstituted C5-C24 aryl oxy
substituted C5-C24 aryl oxy groups,

unsubstituted C5-C24 heteroaryl oxy groups, substituted

CoxGadphet 2r Oaibid e CBhpHR8on CHFEp SRR oA HQ\%‘% ﬁ(gmula v

hydrol yzed in living bodies;

X is selected fro

m

gPolip PESIERERi ng of hal ogen atoms; Y is selected from

the group consisting of CH2, O S, SO SQ2,
is selected fromthe group consisting

wher ei n

and NR4,

of

hydr ogen, ~URRUBER? PRyingd aFigissomRInagipnsgyf geRsentrations of compound
Subshd kdinarh IV GirploRYkac B 04D Roste@ BEb e WGt AR s Yihst ST QUSRS P,

and Z is se] ected
aﬁ%rugwahwfégéﬁ-

fromthe group consisting of oxygen
AhOMECS G e 6ah drpgalensAng d ednanination are

caoablig Tableignhi biting a grow h or survival
types of m croorgani sns causing said infection.

of m xed

2 .

The conposition of claim1, wherein RL is sel ected

fromthe group consisting ofabnyglr ogen,

substituted and unsubstituted al kyl

cyMIGad Gimppuod PayinCherGida

Cl- G5
gr oups,

C3-
BldbsltGiproflechcanlione and in Combination

C10

nsubsti-tuted—aryt—groups, —€E5-€C14—substituted-and
unsubsti t ut ed ﬁéméwﬁéry groups, and §rweped hat can
be hydrighyzed i Mavingi ng| Hofodloxackp |i s dBiveet ed| f Cipmfloxacin
t he group cgnsiamuladVof | unsdbeei t ut|eBommilly gr oupCambination
am no groups sublpne uted with one gr Gondbir@liefs| al Kyl
groudps; R 19 sel ed fromt grougp consjsting of
hydgéﬁgﬁ? Cl-GCs gﬁ%stituted Qﬁd unsubst$6t&ed Al kyl9-25
9eAoNps 29233y €10 cycl oal kyl groups, | 0.0005-0.001 0.5
P. aeruginosa 4 0.5 1 0.25
(ATCC 27853) 1-2 0.012
2 0.06
E. coli 0.12 0.015 - 0.030 <0.03 0.015
(ATCC 25922) 0.015 - 0.06 0.008
0.03 -0.06 0.004
0.03 - 0.06 0.002
0.015-10.03 0.008
0.06 0.004

Data of Table 8 show that although ciprofloxacin alone is effective against S,

aureus, combinations of the compound having Formula IV and ciprofloxacin can be

more effective than either drug alone against P. aeruginosa and E. coli as MIC of at least

one drug in the combination is less than one-half that of the same drug used alone.
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Cl- C5 substituted and unsubstituted al koxy groups,

C5-Cl4 substituted and unsubstituted aryl groups,
W@0Qe4R3%Ubst i t ut ed and unsubstituted het er oarBCT/US2008/075754

groups, and C5-Cl4 substituted and unsubstituted

aryl oxy groups; and X is selected fromthe group

consisting of d, F, and Br. 3. The conposition of

claim1, wherein RL is selected fromthe group

consi sting of hydrogen, Cl1-C5 substituted and

unsubst i t bRl e%nklyvengp@ glps pranidesy wetped fonatatmgror bentrolling

h S I

o e oK S e S Gl Btop Tt I ST ch Ay etfon i

amiused by winsd tpebsf icuoegdnisin incbrégat lehsta bﬁlitelﬁﬁn alnkapnbther

Céﬁ)%ts Salcﬁiﬁ alé‘k alc%%u% 1s oneﬁﬂgttslshrgsel%rg (p %tcl gl stin ? {ﬁfﬂ

C antﬂn@tcl thiy staf arﬁtheaanﬂedt'— thé/methngd Emﬁ;ﬁ&eshzyﬂﬁﬁhgteﬂng @Rchr ZIOI'C drops

copprises. two %% en atons. 4. osi.tion of

P rAr R Rt PR TR P B P ek o Rt ok af the

C i@ of & atbye@ﬂwfl(f mmlﬁ?cb@alﬁbn Of Bectiéh atbHoke AskRENEEAon WY indicated.
gh 05|t|on of claim1, further

PR i e IOTeTl BHN OB i o et g aprag. which can be

sedmeigiseeedfinenhd iR o ha¥dPcaGNST shith AehbRfct.ant i vi r al

agents, antifungal agents, antiprotozoal agents,

anti bacterial agents other than the fluoroqui nol ones
havi ng FoWhild spedific anbbdilihe&ttydifﬁﬁe paehe@iention hdReeen described in

ositio claim.1 the i sing an )
PSRt aea il BF ootufpiatia B! st KRB 1 B Bnveaauivitens.
V\ﬂﬂedhﬁbemoﬁ:alsd)saﬁlhbns mid ﬂﬁﬁ@dn@ njay 3@ @idtle theretWREuR Beparting from

the spirit and scope of the invention as defined in the appended claims.
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fromthe group consisting of glucocorticosteroids,

non-steroidal anti-inflanmmatory drugs, inhibitors of
W@ 2100K42325 pr oduct i on, and m xtures thereof. 8.PONES2008/075754

conposition of claim4, wherein the fluoroquinol one

has Fornmula IV. 9. The conposition of claim®6, wherein

t he fluoroqui nol one has Fornmula IV. 10. The

conmposition of claim1, conprising a single enantioner

of the fluoroquinolone having Formula I. 11. The

conposition of claim1, wherein the fluoroquinol one

hasikonsaLaiMED 1832. The conposition of claiml

wherein the fluoroqui nol one conprises a racem c

m xture of a compound having Formula I11. 13. The

c brposi tebmposiioncbatremidg ondvatrelling hihiafeedopdsi subjeex, ihe i N

a formof a solutign, cream .enul sion uspensi on )
oFFITRAEIE COPPERE 4 Huprodutens eyl PG LForGhIL rsor, wherein the
f corigesitions A pIS imnPradgdfidrh @b 8.506 hgjut 5. 8@ fiibMSbout 10.5 to about
fggorgg%i ol ones havin% Formula I, and wherein the

atfdifPS BRAINCANOIORT BPfFeU Mghtmoynkellispuciodirat araantc dhe
gm@poconsi sting of antiviral agents, antifunga

agents, antiprotozoal agents, and m xtures thereof.

15. A conposition for treatingoor cantrolling an
infection in a subject, the coloosit on conprising a

f 1 uor oqui nol one havifng Rul 2 or-sal ts thereof,

wherein the conpositio n a Pange from about
3.5 to about 5.5 or fr

wherein R' is selected from the group consisting of hydrogen, unsubstituted lower alkyl
groups, substituted lower alkyl groups, cycloalkyl groups, unsubstituted Cs-Co4 aryl
groups, substituted Cs-Cy4 aryl groups, unsubstituted Cs-Ca4 heteroaryl groups,
substituted Cs-Ca4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
R? is selected from the group consisting of hydrogen, unsubstituted amino group, and
amino groups substituted with one or two lower alkyl groups; R’ is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl
groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy
groups, unsubstituted Cs-Co4 aryl groups, substituted Cs-Ca4 aryl groups, unsubstituted
Cs-Caq4 heteroaryl groups, substituted Cs-C,4 heteroaryl groups, unsubstituted Cs-Cypq
aryloxy groups, substituted Cs-Cy4 aryloxy groups, unsubstituted Cs-Cq4 heteroaryloxy
groups, substituted Cs-Cy4 heteroaryloxy groups, and groups that can be hydrolyzed in
living bodies; X is selected from the group consisting of halogen atoms; Y is selected
from the group consisting of CH,, O, S, SO, SO,, and NR”, wherein R* is selected from
the group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower
alkyl groups, and cycloalkyl groups; and Z is selected from the group consisting of
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12, and the fluoroquinolone is present at a

concentration fromabout 0.01 to 1 percent by wei ght
wo@toohe3pdt al conposition. 16. A method for trRCE/USRYOLIO75754

controlling an infection in a subject, the nethod

conprising admnistering to a subject in need thereof,

a conposition conprising a fluoroquinol one havi ng

Formula | or salts thereof, wherein the conposition

has a pH in arange fron1about 3.5 to about 5.5 or from

alBygen 2od 5vq ydstesn atons; andricherefrethe keropaiion nodapaide Dﬁmhlbltmg a

PLAERRAb: dutvidhl o? ALy RE bEGI NS afngm&f g %&aﬁf&&{ Boup

said infection, wherein Ris selecte on1t
consi sting of hydrogen unsubstituted | ower aIkyI

gD OUPSThéstgiokitibh 6£c1AiNE th@JeMI 19 SRR frodny ﬁl'e ks ¥l)n515t1ng of
groups, unsubstituted Co- yl groups, stituted

CBydrogenat-y{Cs gbstifyied a%wﬁ%%ﬁmtm 3é‘@’1 emupg 4331¢e¢ eickalky] groups,
JEQMD SsubSHRSH hﬁ&ﬁﬁ@@bs%e@%{lyl RERBE, Q;%ro/]L S&Etgcmg& ancﬁﬂ%&bsntuted

groups that can be hydrolyzed in I'iving
s Btereerrbemprsrrdrrows sy cardidivdtolirgd aflivinacodigerR’ is selected

U%Mt%ﬁé éﬁoh‘ﬁ 3915 U 85 YRuted Pgm%:ﬁr&‘% agp QILAPH% L%oups ﬁébstltuted

substi t Ut ed mntﬁﬁone or tmo
switheneer odm@Eshdkyl goups; Boisstlstteh gomfthehgrdmmrgmmsmg of

i Lute R subst ted
RbRRh S HCEho BRA o BBy RORRL - naalofibgroups.
alCkox yubgmtwpsnd smsblssttlmtut zébb)dy(gmps ﬂsl(gx yubgtﬁtﬁteg gnd unsubstituted
unsubst | t 4 ary substitute
S s, CLE0 SRR Pl RRE e RRa] i e Sates
sdibstituted) hﬁﬂur@ﬁbsﬁﬂdedh&j’zlﬁf)ogblyﬂs G RSelettdd BOSthd db@consisting

oxy groups, substituted C5-C24 aryl oxy
@Kﬁ?éang §ubst|tuted C5- C24 heteroaryl oxy groups,

substltuted C5- C24 het eroaryl oxy groups, and groups
tihat C13 cgr%pgs\(tgc[nogf)éfa?rg l,l Wherein R' is selected from the group consisting of

hydrogen, C,-Cs substituted and unsubstituted alkyl groups and groups that can be
hydrolyzed in living bodies; R? is selected from the group consisting of unsubstituted
amino group and amino groups substituted with one or two C;-Cs alkyl groups; R® is
selected from the group consisting of C3-Cjy cycloalkyl groups; X is selected from the
group consisting of Cl and F; Y comprises hydrogen; and Z comprises two hydrogen

atoms.

4, The composition of claim 1, wherein the fluoroquinolone is present in a

concentration from about 0.01 to about 1 percent by weight.

5. The composition of claim 1, further comprising an additional anti-infective agent
is selected from the group consisting of antiviral agents, antifungal agents, antiprotozoal
agents, antibacterial agents other than the fluoroquinolones having Formula I, and

mixtures thereof.

6. The composition of claim 1, further comprising an anti-inflammatory agent.
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living bodies; X is selected fromthe group consisting

of halogen atons; Y is selected fromthe group
waeanghedng of CH2, O S, SO SO, and NR4, WhRCEUS20PBI075754

is selected fromthe group consisting of hydrogen,

unsubstituted | ower al kyl groups, substituted | ower

al kyl groups, and cycl oal kyl groups; and Z is sel ected

fromthe group consisting of oxygen and two hydrogen

atons; and wherein the conposition is capable of

i Ahi bi Thangprepogitioneheleim & wibgievataidomtisnflanemaipryagent is selected

baehehé gﬁﬁhﬁ abistshBe SBYckobsHiESter Qs n&x? ster gnﬁl gﬁ%lt ﬂﬂgral%atory drugs,

claim1 wherein the conposition | mnis
t@ﬁlﬂhz@rﬂqf cylokiak Ipmduziwnsa}x@tr@mumlﬂlle]eor& The net hod of
claim17, wherein the conposition is adm nistered
topically. 19. The nethod of claim 18, wherein the

i Af ect WWOQHOW Pl i 4o iherpinghe Byasoquagrplengrhas Borpwia Von
of a respl ratory system or a conbi nation thereof. 20.

hod of .cl ai rei m cr oor gani sm

u3| ng T 8PP HP%?%I \Ngerﬁ%i‘é{’wee‘i?‘?‘lﬁ?ﬁufl}?gtnelhés Yl ynt
to an antibacterial agent. 2 1. The nethod of claim
1 whﬁ(e IitLon furth
qg? nol onedogiphﬂﬁo (}‘EPa? He FIRISISS uslmr%ﬁe n%é"“ﬁé\?fﬁ’ﬁ
FﬂuandenemmnMemlmI t he addi t ional antiinfective
agent is selected fromthe group consisting of
antiviral agents, antifungal agents, antiprotozoal
ablent sThegaappitian afekim A ewbain tRAluofoquizbhod hisdformula VI.
treating or controlling an infection in a subject, the
nmet hod conprising administering to the subject in need

t Her edifhe camem ficlagp Lowhpein derflrorq@ainoklpne comprises a racemic

mixture of a compound having Formula I11.

13. The composition of claim 4, wherein the composition is in a form of a solution,

cream, emulsion, suspension, ointment, or gel.

14. The composition of claim 5, further comprising a quinolone other than the
fluoroquinolones having Formula I, and wherein the additional anti-infective agent is
selected from the group consisting of antiviral agents, antifungal agents, antiprotozoal

agents, and mixtures thereof.

15. A composition for treating or controlling an infection in a subject, the
composition comprising a fluoroquinolone having Formula I or salts thereof, wherein the
composition has a pH in a range from about 3.5 to about 5.5 or from about 10.5 to about
12, and the fluoroquinolone is present at a concentration from about 0.01 to 1 percent by

weight of the total composition.

16. A method for treating or controlling an infection in a subject, the method
comprising administering to a subject in need thereof, a composition comprising a

fluoroquinolone having Formula I or salts thereof, wherein the composition has a pH in a
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f 1 uoroqui nol one having Fornula Il or salts thereof;
and (b) an additional anti-infective agent; wherein
WO bwoe3posi tion has a pH in a range from abourCBUS20085075754
about 5.5 or from about 10.5 to about 12, and the
fl uor oqui nol one has a concentration of from about 0.01
to about 1 percent by weight. 23. The nethod of claim
22, wherein the fluoroquinolone is a single enantioner
of the fluoroquinolone having Forrmula I11. 24. The
mearige diroof abelitad. iz outfeerdfram et d;(bm:m?oiouﬁ 1@naridsthe

t C
Tﬁl%%lgﬁl Sl *Stp?ffg!:‘l%%]l %&}m%lg?flé‘%{:hvei tﬁ e tsqrgrérl]iltf 2&311%{ g‘lf%ﬂon
i nfection of an eye, an ear, a of a
respiratory tract, gr a conbi nation thereof.

0

wherein R’ is selected from the group consisting of hydrogen, unsubstituted lower alkyl
groups, substituted lower alkyl groups, cycloalkyl groups, unsubstituted Cs-Ca4 aryl
groups, substituted Cs-Cy4 aryl groups, unsubstituted Cs-Ca4 heteroaryl groups,
substituted Cs-Ca4 heteroaryl groups, and groups that can be hydrolyzed in living bodies;
R? is selected from the group consisting of hydrogen, unsubstituted amino group, and
amino groups substituted with one or two lower alkyl groups; R® is selected from the
group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower alkyl
groups, cycloalkyl groups, unsubstituted lower alkoxy groups, substituted lower alkoxy
groups, unsubstituted Cs-Ca4 aryl groups, substituted Cs-Caq aryl groups, unsubstituted
Cs-Caq heteroaryl groups, substituted Cs-C,4 heteroaryl groups, unsubstituted Cs-Cyy
aryloxy groups, substituted Cs-C,4 aryloxy groups, unsubstituted Cs-Ca4 heteroaryloxy
groups, substituted Cs-Cy4 heteroaryloxy groups, and groups that can be hydrolyzed in
living bodies; X is selected from the group consisting of halogen atoms; Y is selected
from the group consisting of CH,, O, S, SO, SO,, and NR4, wherein R? is selected from
the group consisting of hydrogen, unsubstituted lower alkyl groups, substituted lower
alkyl groups, and cycloalkyl groups; and Z is selected from the group consisting of
oxygen and two hydrogen atoms; and wherein the composition is capable of inhibiting a

growth or survival of at least a bacterium causing said infection.

17. The method of claim 16, wherein the composition is administered topically,

orally, or systemically.
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18. The method of claim 17, wherein the composition is administered topically.

19. The method of claim 18, wherein the infection is an infection of an eye, an ear, a

portion of a respiratory system, or a combination thereof.

20. The method of claim 16, wherein a microorganism causing the infection is a

bacterium that is resistant to an antibacterial agent.

21.  The method of claim 16, wherein the composition further comprises a quinolone
other than the fluoroquinolones having Formula I, and wherein the additional anti-
infective agent is selected from the group consisting of antiviral agents, antifungal

agents, antiprotozoal agents, and mixtures thereof.

22, A method for treating or controlling an infection in a subject, the method
comprising administering to the subject in need thereof, a composition comprising: (a) a
fluoroquinolone having Formula IIT or salts thereof; and (b) an additional anti-infective
agent; wherein the composition has a pH in a range from about 3.5 to about 5.5 or from

about 10.5 to about 12, and the fluoroquinolone has a concentration of from about 0.01

to about 1 percent by weight.

23. The method of claim 22, wherein the fluoroquinolone is a single enantiomer of

the fluoroquinolone having Formula III.

24. The method of claim 22, wherein the composition is administered topically,

orally, or systemically.

25, The method of claim 22, wherein the infection is an infection of an eye, an ear, a

portion of a respiratory tract, or a combination thereof.
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